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THERMOIVIETERS 
LOWER YOUR 

BREAKAGE COSTS 


S PECIAL Faichney processes developed after , 
years of research and experimentation hard- I 
en the glass, render it tough and strong 
Methods of marking the scale ehimnate weak I 
spots As a result breakage is reduced to a ^ 
mimmum In fact tests indicate that in everyday 
service one of these thermometers will outlast I 
tv/o ordmary thermometers Thus, over a year's i 
penod, they cost less than ordmary thermome 
ters — a remarkable fact when you consider ' 
their scientific accuracy 

They meet the requirements of every state’s test- 
ing regulations and conform to all specifications 
of the Bureau of Standards On request we will 
supply with state seals of Massachusetts, Con- | 
necticut or Michigan at no extra charge^ j 

Tempglass clinical thermometers are carried by all surgical i 
and hospital supply houses that understand the special require j , 
ments of tuberculosis sanatoria or may be ordered direct j j 
from the factory for shipment through any specified distributor 

Tempglass Prices Per Dozen Per Gross 

No 1 Standard Cylinder Bulb SB 50 $72 00 

No 2 Snub Nose Bulb G 50 72 00 

No 3 Pear Bulb Bectal 6 50 72 00 

We also manufacture syringes needles and surgical supplies 


FAICHNEY INSTRUMENT CORP. 

WATERTOWN, NEW YORK 


The advantages of 




of EMPYEMA 


resulf from fhe following outstanding properties 
Its unusual stobility and prolonged 
effectiveness in the presence of or 
game motter 

Its effectiveness against gram posi 
tivc and gram negative organisms 
Its non irritating quality and lock of 
odor 


Its simplicity of preparation and 
application 

Aiochtoromid solutions are valuoble for pack 
mg dressing instillotion and irrigation of in 
fected wounds cavities and abscesses For 
pleural cavities with effusion it may be used 
regardless of the surgical procedure involved 
Azochloromid offers a strong contrast to 
Dokin s solution because of its prolonged 
patency in the presence of organic matter 
lack of irritation and absence of chlorine odor 
In the treatment of Empyema Azochloromid 
solutions seldom require changing more often 
then twice every 24 hours thus effecting a 
saving in time material and necessary atten 
tion which means less discomfiture to the 
patient 


Supplied 



Azochloromid Saline Mixture to 
prepare an isotonic solution I 3300 
buffered to pH 7 4 
Azochloromid Solution in Triocetin 
I 500 


Trial quantifies sent to physicians on request 

WALLACE & TIERNAN 
PRODUCTS, INC. 

Belleville, New Jersey, USA 
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IT LOOKS SIMPLE . . AND IT ISI 

Just a motor drive geared to a high 
tension switch But it is surprising what it 
will do to the usual X-ray department layout 
— and the unusual one It saves long aerial runs, 
makes a better looking, a better functioning and a much 
safer installation Changing from therapy to radiography, 
from the tube over the table to the tube below, or energizing 
one room and then another from a common generator — all this is 
now done by pushing a button And as in a recently completed depart- 
ment, one of the largest of its kind, that same button can be made to 
control all the low tension conneaions as well, the Bucky diaphragm, cassette 
changer, stereo shift — everything Simple? Yes, and extraordinarily practical 

WESTINGHOUSE X-RAY CO., INC., LONG ISLAND CITY, N. ^ 
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" THANK YOU 

afu£ Qo-me. AcfxiUt 


• • • -AIL 1^044. 

N.T.A. VISITORS 

ta Milwaukee > 








Above center V/isconsin Avenue 
looking east from Court of Honor ^ 

Schroeder Hotel in center distance 
Above left Milwauke river at Wiscon 
sin Avenue draw bridge 

Lower left Milwaukee City Hall I bHIS ^ i 

one of the city s outstanding landmarks 

N ot the least memor- 

able side hghts of the >]■■ |||H 
N T A convention ||H|j 'H 
at Milwaukee last month tE 

(to us, at least) were the — 
happy contacts and associ- 
ations made and renewed 
there Seldom have we had — _ 

the pleasure of meeting so ' -- --- 

many good friends at one time 
It was a real pleasure to serve as host, to 
several hundred N T A delegates and 
visitors, at the informal "Open House", at 
our new business home Or we might 


Upper right One of the interestinq 
WAT A trailer exhibits 
Lower right Milwaukee Auditorium 
where all convention meetings were he/d 
Left Entrance to new Will Ross busi 
ness home where a warm welcome 
awaits you a/wayS 


stretch a point and call it 
a "Birthday Party" cel- 
ebrating our twenty-third 
anmversary in the service 
p , of Sanatoria and Hospitals 

■ throughout North America 

■~~~ — To those who attended the 

"Open House" we say, 
"Come again" And to 
those who for one reason or another, did 
not reach 3100 W Center Street (or Mil- 
waukee) may we say every member of 
the Will Ross organization will be happy to 
see you and serve you at any and all tunes 


In our net^ home we hare segregated into IS complete well stocked departments 
thousands of items offering a wide choice to meet Sanatorium needs and emergencies 


IXrYY T R^CCS Vmm 3100 w. center street 

WwAJuJU nWNllV/ AllCa MILWAOKEE, WISCONSIN 
ManniBCtnien and Wholesala Dlsliibutors of Hospital Supplios 
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THE CLINIC, THE LABORATORY AND THE FIELD 

The Address of the President* 
rSMOND R LONG* 

Umqueh in the control of human disease the campaign against tuber- 
culosis combines the three powerful forces of medical skill, exact study 
bj tcdimcal dex ice, and a far flung organization for reaching the mass of 
people and bestowing the benefits of modem science 

These forces, or rather their domain, may briefly be designated the 
clinic, the laboratorj’ and the field And m this short list is compre- 
hended not only the modem attack on the disease, but m remarkable 
clironological succession the whole history of tuberculosis 

So logical docs this combination of forces seem to us to-day, allied as 
we are in the anti tuberculosis campaign, and so effective does it appear 
to our close-range view*, that it is difficult to imagine a successful war 
upon this disease wnthout it But in the long course of medical history 
the one has slow'ly waited for another, and it is only fifty years since 
the tremendous power of the third W'as added to the spectacular yet less 
cffcctix e adx'ancc of the first two 

In no ailment has the cultivation of w'hat we may call the field been 
as important as in tuberculosis Medical history furnishes many exam- 
ples of quick control of disease through the combined operation of the 
clinic and the laboratorj' In smallpox and diphtheria after centunes 
of clinical understanding the laboratory furnished a rapid short cut to 
mastery The public required persuasion, to be sure, before preventive 
methods became general, but no such elaborate orgamzation needed to 
be built as has been the case with tuberculosis Neither the laboratory 
nor the clinic has furnished a short cut to its control In the extra- 
ordinary check of typhoid fever, once a wide spread scourge and now a 
ranty, the laboratory, coming to the aid of the clinic, furnished a ready 
basis for effective sanitary engineering, while the bulk of the population 
remained ignorant of the measures taken for their protection The 

* Delivered at the 33rd annual meeting of the National Tuberculosis Association, Mil- 
waukee, Wisconsin, May 31, 1937 

*The Hcmy Phipps Institute, University of Pennsylvania, Philadelphia, Pennsylvania 
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water that spreads tj^hoid fever is subject to mechanical supervision , 
the air through which tuberculosis is spread unfortunately is not Other 
comparisons might be made, but it is enough to say that the control of 
tuberculosis through intensive cultivation of the field is vuthout par- 
allel in the attack upon sickness 

Medical familiarity with tuberculosis is almost as old as any medical 
writing The chmcal descriptions of the Hippocratic school of physicians 
leave no doubt of the character of the disease in ancient times The 
illness was clearly set apart, on the basis of symptoms, as a clinical 
entity, and treated according to the best thought of the time But how 
common it was, how important m the total list of diseases, there is no 
direct report to show By an indirect approach we can make some guess, 
as we know something of the manner of living, the degree of crowding, 
tlie amount of malnutrition and other environmental factors in the hfe of 
ancient peoples Some hint of a demographic outlook, some conscious- 
ness, so to speak, of the field, is to be seen in anaent correlation witli 
varjung climatic states, but the field was practically uncultivated, and 
was to stay so for many centuries 

Clinical practice remamed the sole element in the conscious fight 
agamst tuberculosis until the laboratory saence of pathology brought 
fresh understanding This lengthy penod from the time when the well- 
known symptoms of advanced illness first made the diagnosis until the 
day when experience at the necropsy table gave the disease a new defini- 
tion has been aptly termed tlie penod “from consumption to tuber- 
culosis ” 

After the seventeenth century the clinic and the laboratory’- were 
allied It IS true, the laboratory saence of tuberculosis had its vague 
beginnings long before this, even in Hippocrates’s oivn time, when 
significant charactenstics of the sputum of consumptives were recorded 
But the dehberate opeiung of the human body, the pamstaking objective 
study, and final identification of symptoms and organic visceral change, 
by the seventeenth century anatonusts, were the first great stndes, and 
perhaps the greatest steps, in the understanding of tuberculosis 

Yet it cannot be said that this laboratory’ contribution to the knowl- 
edge of the dime had any immediate effect on the control of tuberculosis 
To be sure it brought the disease out of the dark into the open of new 
investigation, but no physician of the time of Sy’lvius and Morton could 
attack tuberculosis the better because he knew his patients’ symptoms 
came from cheesy degeneration of the lungs Not that the new dis- 
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co\cr> had no effect on medical practice Syhaus himself promptly 
incorporated his anatomical findings m his philosophical concept of the 
disorder, and treated the latter accordingly, but the concept -uas iiTong, 
and the treatment presumably i\orthlcss also For the rank and file in 
medical practice the therapy of tuberculosis was empiric, as it is to large 
extent to-da3 , and the horseback nding of Sydenham was as effective a 
mode of treatment as any of the supposedly refined procedures based on 
anatomical understanding 

But whether the combination w'as at once effective in the clinic or not, 
the clinic and the laboratorj' were fused for all the future The long 
chain of leclinical in\ estigation that was to lead from the identification 
of the multitude of forms of tuberculosis to recognition of its specific 
cause and to perfected means of diagnosis w’as begun The great ad- 
lanccs m tuberculosis from the end of the seventeenth to the beginning 
of the nineteenth centurj' were in the laboratory For a century lab- 
orator} progress was to be confined to the gathering experience at the 
necropsy table Out of the opening of thousands of bodies, culminating 
in the bnlhant synthesis of knowledge by Laennec, came understanding 
of the whole anatomical course of tuberculosis from the smallest tubercle 
to fatal caxnties and pneumonic consolidation of the lungs In the 
identification of phthisis and scrofula the laboratory had vastly widened 
the field of tuberculosis, for scrofula for a thousand years had been 
almost the commonest senous ailment of mankind, and phthisis was 
carr} ing off one-fifth of the population The laboratory made it appar- 
ent that tuberculosis was the most widespread of all chronic diseases, 
and it could be truly said then, as wras said later, that “everyone has a 
httle tuberculosis ” 

At the opening of the nineteenth centur}' the tuberculosis clinic was 
rejuvenated by epoch-marking developments in diagnosis Just as the 
penod of greatest anatomical progress was closing, a penod of extra- 
ordmary dinical advance was beginning And remarkably, Laennec, 
who had so much to do with settling anatomical dispute, had a major 
part m the new development If the century before Laennec was the 
century of impressive pathological unfolding, the century following was 
one of notable increase in knowledge through the art of physical diag- 
nosis Delicate touch and listening opened a new world to the clinician, 
who for centunes had stood helpless, waiting for unmistakable symptoms 
to develop With physical diagnosis, for the first time, came the early 


case 
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In the middle of the nineteenth century dramatic developments, 
wholly unrelated, occurred in both the dime and the laboratory of 
tuberculosis The climcal iimovation was the sanatorium Cormng at 
the close of the exercise penod m the treatment of tuberculosis, and 
itself devised originally as a school for exercise, tlie sanatonum later 
developed into exactly the opposite, a place for recovery through rest 
For some decades it was an uncomplicated dimcal e'qieriment The 
early sanatoria had no laboratones, as there was nothing to investigate, 
except the body after death, and there was no attempt to reach the 
masses As late as 1908 Osier wrote, “At present we are in the sanatonum 
phase of treatment But the disease is so widely prevalent that we 
can never hope to place sanatonum treatment at the disposal of more 
than a very small percentage of patients ” And yet m less tlian twenty 
years health officers engaged in the control of tuberculosis had come to 
accept a requirement of one sanatonum bed per annual death from tuber- 
culosis in any community as the mimmum standard for adequate control 
of the disease Witliin a few years, experienced men in tlie field had 
set two beds per annual death as a better goal In 1908 only 12,000 
sanatonum beds were available for tuberculous patients, but in 1928 the 
number was nearly 70,000 

In those two decades sanatona, spnngmg up throughout the country, 
had proved effective demonstration centres, and an awakened sense of 
pubhc health responsibility was rapidly making them available not to 
the fortunate few, but to the population at large The sanatonum had 
reached the field To-day there are 95,000 beds for the treatment of 
tuberculosis in the United States 

Coinadent, as I have said, with the first operation of sanatoria, came 
two laboratory advances m the understandmg of tuberculosis, both of 
them to be of the utmost practical importance The first was a simple 
extension from the gross to the minute anatomy of tuberculosis The 
microscope and the imerotome, and soon the development of tissue 
stains, greatly refined the understanding of tuberculosis, which had 
begun two centunes before when coarse cheesy tubercles were first recog- 
nized as distmctive The Cellular Pathology was giving new breath of 
life to all mediane, and the science of tuberculosis had its full share of 
advance with the new knowledge and technique 

The other development was the demonstration that tuberculosis is an 
infectious disease The early inoculation experience proving its trans- 
missibihty was followed by Koch’s actual demonstration of the cause 
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The laboratory had become “practical” at last, for here was a develop- 
ment which, it would seem, the dime could not afford to ignore Strangely 
enough, it did ignore it for a time, probably because the laboratory itself 
had proved tuberculosis so nearly universal, and inevitable, that the 
recognition of its cause seemed at first of more academic than practical 
significance 

But measured against the whole history of tuberculosis the lag between 
the discovery of the tuberde bacillus and the application of the dis- 
covery m preventive medicine was infinitesimal Indeed but a few 
years later, just fifty years ago, to be exact, the rational application of all 
facts at hand began 

Up to this time, although tuberculosis had long been decreasing 
through the operation of certain social causes, medical science could not 
daim, either through the dime or the laboratory, much share m mass 
control of the disease With the advent of the public health movement 
the share of medicine in the conquest became unrmstakable 

In 1887 Sir Robert Philip established in Edinburgh the ongmal dis- 
pensary for attack upon tuberculosis This was soon followed, in New 
York City, by the first attempt at comprehensive public health control 
of the disease And from these two beginnings has grown a far reaching 
campaign that today seems to follow the only logical course The dis- 
pensary was the precursor of the present elaborate system of ambulant 
treatment, field nursing, case finding and provision for care of patients 
discovered, a system that has brought into antituberculosis work not 
only the chmcian, not only the laboratory mvestigator and technician, 
but all the forces of public health, including a trained nursing and social 
service personnel and a vast army of lay workers who have succeeded in 
popularizing the subject and greatly facilitated the work of the tech- 
nically trained forces 

Two thousand years of the dmic, three hundred of the laboratory and 
fifty years of this intensive cultivation of the field l To the first two we 
may credit the understanding of tuberculosis, but to the last we may 
indeed look for its ultimate practical eradication 

We are now, after long years, at a point where the three effective 
forces in the campaign are advancing simultaneously, and dependent on 
each other If it is true that the field could make no progress whatsoever 
without the clinic and the laboratory, it is equally a fact that the clinic 
and laboratory without the field forces would only dent the mass prob- 
lem, as they did in the past Within recent decades the laboratory has 
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provided the chmc with the X-ray and the tuberculin test, but without 
the case-finding organization effected by the field personnel these two 
powerful weapons m the antituberculosis campaign would have a rela- 
tively restncted application Within recent years, too, the clinic has 
introduced new and unusually successful methods for the treatment of 
tuberculosis, but, without the extensive dispensary, hospital and sana- 
torium facilities brought into existence through a well calculated propa- 
gandizing of the field, the benefits of this treatment would reach but a 
few of tlie enormous numbers favored at present 
In America this effective combination has resulted from thirty years 
work by the National Tuberculosis Assoaation The development of a 
wise unified plan is evident in the long senes of annual meetings of the 
Association, each with its scientific sessions, representing the chmc and 
the laboratory, and its sessions for soaal work and administration, 
representing the field The more recent system of combined section 
meetings testifies to a growing appreciation of the fact that these are not 
separate departments in the antituberculosis campaign, but a collection 
of vital interests to be cultivated together 
No one of these forces can afford to stand still Each has the job of 
techmcal application of present understandmg, but for each there is a 
road forward We are essentially a research organization For the 
dime the history of tuberculosis is a long story of changing therapy 
There is no reason to suppose that we have at last reached the top 
Collapse therapy is the tnumph of the moment, but we are too close to 
recent developments to know whether it is the solution or a simple phase 
of advancement in treatment of the disease Continued investigation is 
essential The laboratory in tuberculosis must keep pace with general 
scientific advance, and need not be deterred by any cnticism of impracti- 
cahty Use will always be found for what is proved to be true The 
first laboratory advance, anatomical understandmg, probably in the 
beginning seemed of mere theoretical interest to the clinic, but to-day’s 
mdispensable X-ray film would be meamngless without the laborator>'- 
built understanding of the lesions for which the shadows stand 

For the field remains the hardest task of aU Its work will contmue to 
be the development of machinery for finding the cases of tuberculosis, 
and by education, legislation and otherwise to make sure of their ade- 
quate care and thereby prevent spread of the disease This is difficult 
enough, but a further concern lies in the fact that our mass methods 
have outmoded some of the old established methods of individual medical 
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practice The field operation of antituberculosis measures, essential, 
as we have seen, to mass control of the disease, has pioneered in new 
procedures in preventive medicine We are at a point where leadership 
in administration and social planning must pioneer further to fit the new 
harmomously to the old In all probability at some future time — and 
it may be decades hence — the law of diminishing returns will operate so 
that the need for an elaborate voluntary organization to check tubercu- 
losis "Will be past Presumably, however, there will always be a residuum 
of tuberculosis, just as there is of typhoid fever and other nearly con- 
quered diseases The prevention of spread from this residuum must be 
recogmzed as a continuing public health problem of importance The 
ensurance of an effective, permanent official program to keep this re- 
siduum at minimal proportions, is, as conceived by the Founders, the 
final responsibility of our field organization 



ULCERATIVE TUBERCULOUS TRACHEOBRONCHITIS^ 

JOHN B BARNWELL, JOHN LITTIG and JOHN E CULP 
INTRODUCTION 

In spite of a definite symptom complex, tuberculosis of the airway be- 
low the larynx has only recently been recognized by the cliniaan Like 
laryngeal tuberculosis, it adds gravity to the prognosis, yet it shares m 
none of the benefits of modern collapse therapy Two factors are chiefly 
responsible for having kept obscure this senous complication of pul- 
monary tuberculosis First, it is inaccessible to the usual methods of 
examination, and second, the routine necropsy techmque of examimng 
the thoracic viscera is not directed toward the detection of its frequency 
Climcal contnbutions to the literature are all of recent date Vari- 
ous types of obstructive lesions of the trachea, mam and lobar bronchi, 
occumng as a complication in pulmonary tuberculosis, are reported 
The following are the mam contnbutions m the American literature 
Schonwald (1), Clerf (2), McConkey (3), Myerson (6), Tucker (7), 
Eloesser (8) and Coryllos (9) have recognized and described bronchial 
complications under the following headmgs (1) ulcerative lesions, (2) 
stenosing fibrotic lesions, (3) caseous thrombus, (4) fibrmous plug, (5) 
tuberculoma and (6) tuberculous granulation tissue, all causing various 
degrees of stenosis and obstruction, and giving nse to definite clinical 
signs and symptoms Lord (10), Hoover (11), McPhedran (12), and 
Norns and Landis (13) have referred to tuberculosis of the trachea and 
bronchi, and Jackson (14) has described its endoscopic appearance 
Eloesser, m addition, descnbes extramural lesions and a diffuse stenosis 
of the smaller bronchi (obliterative bronchiolitis) 

In the broad group of tracheal and bronchial complications repre- 
sented m the literature, there are two common features (1) tuberculous 
aetiology and (2) tracheal or bronchial obstruction In our expenence, 
no generalization could be made if all the cases presenting these two com- 
mon features were grouped under one head The one subgroup which 
most nearly fitted into or could be classified as a clinical entity were 

1 From the Department of Internal Mcdicme, Medical School, Uni\crEity of Slichigan, 
Ann Arbor, Michigan 
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Uiose with ulcerUion*; cases with ulcerations frequently have 

katurts in common with other groups, namch extrinsic pressure, 
cicatricial stenosis and tuberculoma For clarification of both the diag- 
nosis and the clinical picture, we ha\c chosen to present at this time 
onh those with tuberculous ulcerations 

Our interest in this complication was aroused b> our observation of 
several patients whovc svmptoms were unexplained until the bronchos- 
copist iound tuberculous ulcers of the mucosa of the trachea and 
bronchi Since this observation in 1929, awareness of the possibility 
h IS led to an antemortem clinical diagnosis in nine cases of tuberculous 
ulcerations ot these struetures Ihcsc observations have stimulated 
autopsc studies to be reported elsewhere (Bugber, Littig and Culp (16)) 

We have selected for this report six tvpical eases of ulccrativ'c tuber- 
culous tracboobronchitis seen at the Umxcrsitv of IMichigan Hospital 
m the past «:c\en xcars all of which were recognized bv' the clinician 
fir«t and later the clinical diagnosis was xenficd by tlic bronchoscopist 
Other eases with a clinical diagnosis, but m which no bronchoscopv was 
obtained arc not included m this report 

CASI. HISTORirS 

1 Xo 205796, M P, white, woman, age 29, was admitted X'ov ember 6, 
1928, vnth i hislorv suggesting a catarrhal onset of pulmonarv tuberculosis 
extending over a four-vear period The liislor> was unusual onlv because of 
definite shortness of brcatii on moderate exertion Examination of the chest 
at this time rev calcd impaired resonance ov cr the upper third of the right lung, 
and transient rales over the left, localized beneath the left clavicle The spu- 
tum contained tubercle bacilli, and the admission X-ray examination, dated 
November 6, 1928, (figure I A) showed soft blotch} shadows m the upper left 
lung field, suggesliv e of tuberculosis A dense triangular shadow was inter- 
preted as representing atelectasis of the right upper lobe This shadow of 
atelectasis was not present in a film taken m August, 1928, three months 
before admission, but m its place was the moderately advanced mottling of 
this lobe 

Ten weeks later, Januarj' 21, 1929, the dense shadow on the right had again 
been replaced by the picture of August, 1928 The clinical course was con- 
sidered satisfactory, cough less, sputum markedly decreased, and a gam of 
nine pounds m weight In June, 1929, the patient had an attack, character- 
ized b} a severe paroxysm of coughing, dyspnoea, and cyanosis At this 
time a rough expiratory sound was audible thoroughout both lung fields 
X-ra}s of Alay 10 and June 27, 1929, showed no change other than slight 
increase of the shadov\ s in the upper left lung 
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In 1020 wi'^ •■tiU nbccnt and «;liiThi clearing was noted in 

botn hin>, iuM': Ho\\t\ir ihc window of itckensis reappeared m tlic film 
o! .\\i\eml>er 5, 10:o, and i^cr«i-t«.d in the X-ra\ of Jamiarv 20, 1930, but ap- 
I'c m .! cjj. )!lrr on eaeli cxamirntion 1 he shadow representing atelectasis was 
acrun abctni srom the X-n\s of Much 7. March 11, and May 20, 1930, 
ffimre llii but reappeared ‘-miller than c\cr m the film of June 5, 1930, 
(tmi’rc in at winch tunc there was an increase of shadows m the third left 
anterior inlersp’cc \ eompui'-on of figure lA with figure 1C represents the 
acr\ slight ii.rrc'’'t of shadow dc\ eloping in nineteen months of conservative 
tre->i.ncni. si\ months on a Bradford frame for suspected Pott’s disease, the 
rcn->’nflcr at comjih ti bedresf 

Dnnng the last iveKc months of thm period, the patient continued to e\- 
pcricnce penoiic “asthma-lilc attacks, \anab)e in frequency and seaenty, 

r-v / 

n~ I \ \ic'cs.li‘'':of rirfit I’pprr InI'c on idmi'S'inn witli noslnftof tnehea, mcdnstinum 
O' <Iti,d ricri 

Fir Ht Kip’ • i p,vc' 1 o!k: inl’i'rd Vote the mottling in the nght first antcnormtcn;pacc 

Iir IC liie n:< h of nineteen nioiiths hed rest /he right upper lobe is ngain atclec- 
'at c afte' icpraieii rt'-jrjvn'^ioa ard is no \ shrunken The mottling seen in the right first 
ante »or nic" ,nfc n 11 ea 10 da\-s before, has now disappeared into the atelectatic upper 
lobe In spite of the sraall 're of this lobe there is no displacement of the tradica or mcdi- 
3 tun o" eks’Iton of the arphngm The slight increase of shadow in the left midlung 
rcp'cen st’iconU change from the condiUon seen in \ 

g ID Sjx w cel s following h'onct oseopa and hiops> Mottled right upper lobe again 
c. idtd Iicgianinn of rapid increases m the left lung 

1 g II I our mnaths continued progression in the left lung 

hig ir Twebe dajs after the second bronchoscopj, SIT weeks before death Bcginiung 
moUc'ncnt npht base and further cctcnsion on the left Tins shadow at the left base sug- 
gests atcl'-ctasis, but In tl c time of autopsy there was tuberculous pneumonia in this area 


associated wath paroaj sms of coughing The attacks were very alarming and 
the respirator}' distress tremendous, they avcrc separated by periods of appar- 
ent well-being, c\cept for occasional rises m temperature to 101°F Rhonchi 
''■ere palpable o\cr both lungs, hoarseness had become a symptom, an ulcer 
aaas present m the lar}m\ (Xo\ ember 25, 1929) 

June 19, 1930, the patient was bronchoscoped, (Dr Furstenberg) the right 
bronchus being grossly ulcerated four centimeters below the canna Large 
masses of granulation tissue extended from the ulcerated area into the bron- 
cliial lumen A biopsy was taken from the ulcerated area and reported as 
caseous tuberculosis 

It may be noted that up to this time the atelectasis appeared and disap- 
peared at intervals X-rays, frequently interspersed w'lth fluoroscopic ob- 
seri ations, faded to determine any definite relation between the appearance of 
the atelectasis and the occurrence of symptoms Although no observations 
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were made durmg an acute attack, it may be said that the atelectasis was both 
present and absent durmg penods of comparative comfort \\Tien the shadow 
was present, all of tlie previous mottlmg disappeared, indicating that the m- 
volvement was prmcipally confined to the lobe nhich became atelectatic 
August 5, 1930, the X-ray (figure ID) showed the final disappearance of the 
atelectasis and the begmning of rapid mcreases m shadows m the left lung, 
which contmued through the X-rays of October 23, 1930, and December 24, 
1930 (figure IE) 

February 5, 1931, a second bronchoscopy was done (Mr Nelson), the lumen 
of the trachea was reported reduced, and the mucosa appeared oedematous, 
no tracheal nngs could be seen The mucosa of both mam bronchi was m a 
similar state, with narrowing of the lumen, but without ulceration 

The symptoms were greatly aggravated following this procedure, a low' tra- 
cheotomy was performed (Dr Alexander), suction was estabhshed, but with- 
out definitely influencing the patient’s condition TweNe days after the sec- 
ond bronclioscopy, an X-ray of the chest dated February 17, 1931 (figure IF) 
revealed a contmuation of mcreases on the left and the begmnmg of massiv e 
changes on the nght, both of which were continued m the X-rays of Apnl 1, 
1931, taken three days before death Attention is called to tlie marked and 
rapid mcrease in X-ray shadows foUowmg the first bronchoscop}', at w'hich 
time a biopsy was taken, (figure 1C before bronchoscopy), and (figures ID & 
IE after bronchoscopy), and exaggerated after the second bronchoscopy (fig- 
ure IF) This IS especially notew orthy when viewed m the light of the tw enty 
months precedmg bronchoscopy, when little parenchymal change was observ'cd 
(figures lA A 1C) 

Death followed six years and seven months after the onset of tuberculosis, 
twenty-two months after the first attack of dyspnoea, twenty-nme months 
after the begmnmg of conserv'ative treatment, ten months after tlie first 
bronchoscopy and two months after the second bronchoscopy 

Autopsy (Dr Weller) The nght upper lobe which had been the site of in- 
termittent atelectases, but which had been reexpanded for eight months 
before death, was grayish in color and emphysematous in appearance On cut 
section, it showed emphysema and occasional small healed tubercles The 
bronchus to this lobe was apparently constricted by enlarged glands sur- 
rounding the bifurcation of the trachea The bronchi were generally filled 
with purulent matenal, but chiefly on the left The mucosa was swollen, but 
no ulcer was seen The nght low er lobe and the two left lohes contained areas 
of caseous pneumonia, begmning cavitation and atelectasis 

2 No 174084, T S , white, woman, age 43 years, was admitted July 1, 1927, 
with complamts of weakness and "wheezmg in the upper left lung ” Aside 
from shght cough, afternoon fever, and the presence of tuberculous infection 
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in her f amil y^ her history was noncontributory Coarse rales were audible in 
the upper left anterior lung The tuberculin test was positive, but the sputum 
contained no tubercle bacilli X-rays in July, August and October, 1927, 
showed a shadow o2 the left border of the heart that was not diagnostic of 
tuberculosis but that increased in size in three months’ observation 

The two year course at home finally ended in admission to the Michigan 
State Sanatorium There the sputum contained tubercle bacilh and there 
was a daily febrile reaction The sanatorium admission X-ray, July 31, 1929 
(figure 2A)-, showed a slight decrease m the shadow off the left border of the 
heart since October, 1927 The next X-ray, December 4, 1929 (figure 2B), 
showed the trachea, mediastinum and heart retracted to the left and a homo- 
genous shadow occupying the left base up to the third anterior rib This 
shadow IS now interpreted as atelectasis, but then as pneumonia The left 
lung was collapsed by pneumothorax induced February 15, 1930, and an X-ray 
two days later showed some aeration m the previously atelectatic left lower 
lobe, but atelectasis now of the left upper lobe though the total collapse was 
no more than 20 per cent The next X-ray, April 3, 1930 (figure 2C), shows 
atelectasis of the left lung and the beginning contraction of this lung which 
progressed to the degree seen on October 4, 1932 (figure 2D) This progres- 
sive contraction of the left lung was little influenced by paralysis of the left 
diaphragm. May 30, 1930, and cauterization of several adhesions, January 17, 
1931 (Dr Alexander) Both operations were indicated by the continued pres- 
ence of tubercle bacilli in the sputum in spite of the degree of collapse already 
achieved 

During the fall of 1930, four months before thoracoscopy, she had her first 
attack of dyspnoea and difficulty in both respiratory phases The distress 
increased following pneumothorax refills Attacks simulating asthma fol- 
lowed, consisting of paroxysmal cough, dyspnoea, and expectoration of thick, 
tenacious sputum These attacks, which were becoming more frequent and 
severe, were described as coming on suddenly, producing dyspnoea, slight cy- 
anosis, and a loud stertorous rattle, audible some distance from the patient 

Small refills were continued on the left but, due to increasing respiratory 
distress, she was transferred to the University Hospital in November, 1932, 
for investigation of the tracheobronchial tree Physical examination at this 
time showed an inspiratory heave, harsh breath sounds beneath the angle of 
the right scapula, and in the left midaxilla “respiratory grunts and creakmgs,” 
especially affecting the inspiratory phase, and suggesting to the examiner the 
possibility of bronchial obstruction 

Her course was gradually downhill, the attacks were not relieved by dis- 
continuing the pneumothorax refills or by aspiration of air, and the lung re- 

= Through the courtesy ind kindness of Dr George Leslie, jMedical Director, Michigan 
State Sanatorium, Howell, Michigan, we have reproduced his films (figures 2A, B, C D) 




N 



TUBERCtrxO'DS TRACHEOBRONCHIIIS 


IS 


mamed completely collapsed Bronchoscopy (Dr Jones) on December 30, 
1932 showed a normal upper trachea One inch above the canna, the mucosa 
was thickened and the lumen narrowed, a stenosis being present This took 
the form of a nonulcerating, circular, infiltration barely admitting the large 
aspirating tip The area beyond the canna would not admit the broncho- 
scope Aspirated secretions were loaded with acid-fast bacilh The situation 
became desperate, and a low tracheotomy (Dr Maxwell) was performed for 
the purpose of inserting a long tracheotomy tube, which gave some rehef, 
and to minimize the trauma of the six bronchoscopies (Drs Furstenberg, 
Canfield, Maxwell and Beavis), necessitated durmg the three days before 
death for the removal of crusts from the bed of a large ulcer m the left mam 
stem bronchus and the unsuccessful attempt to dilate the stenosed left 
bronchus 


Case 2 

Fig 2A Left lung shows light scattered tuberculous infiltration from apex to third 
antenor nb, homogeneous density off left border of heart 

Fig 2B Trachea, mediastinum and heart retracted to left Homogeneous density at 
left base is probably atelectasis of lower lobe 

Fig 2C Atelectasis both left lobes six weeks following induction of pneumothorax Heart 
in normal position 

Fig 2D After thirty-two months of pneumothorax Two months before death End 
of progressive retracUon of left lung Elevation of left diaphragm due to mterrupUon of left 
phrenic nerve 

Fig 3 Contracted left lung, equivalent m size to the cadaver’s fist Dilated bronchi 
occupy large share of total cut surface 

Fig 4 Section through trachea shoivmg irregulanty of tracheal wall due to ulceration, A 
Secfaon through bifurcaUon shows disproportion m size of lumma of left bronchus B and 
nght bronchus C 


Death occurred on April 1, 1933, five years and seven months after the onset 
of the bronchial S 3 nnptoms, three and one half years foUowmg left pneumo- 
thorax and paralysis of the left hemidiaphragm, and three and one half years 
following the onset of acute respiratory distress 

Autopsy (Dr Weller) revealed left sided pneumothorax with a completely 
collapsed and atelectatic left lung, equivalent m size to the cadaver’s fist 
It had a sohd consistency and did not float in water Longitudinal section 
showed the bronchi so close together that they appeared to make up about one 
half the tissue present (figure 3) The bronchi were markedly thickened with 
a rough, granular mucosa, and the lumma were filled with a thick mucoid, 
gelatinous material that protruded above the cut surface hke well-formed 
molds of the bronchial lumen The left mam bronchus was markedly stenosed, 
bemg about six imlhmeters m diameter with a rough granular mucosa and ir- 
regularly shaped areas of ulceration (figure 4) The entire mucosal surface of 
the trachea was roughened and granular with diffuse ulceration and necrosis 
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The nght lung was uniformlj’- emph 3 'sematous and pink except at the depend- 
ent portion of the lower lobe where it was firm to palpation and purple in 
color 

3 No 205324, D W , w'hite, girl of 17 j^ears, was admitted to the University 
Hospital October 29, 1928, complaming of cough and pam o\ er the left chest 
The diagnosis of pulmonary tuberculosis was estabbshed on phj sical findmgs 
and X-ra^s The first twelve months of bed-rest were attended with shght 
change in the X-rays, but from the thirteenth to the fifteenth month there 
were rapid bilateral increases Pneumothorax was mduced on the left in 
January, 1930, after the first finding of tubercle bacilh in the sputum Right 
pneumothorax was mduced m May of the same year 

The second year was somewhat more satisfactory, senal chest films showmg 
increase m bilateral pneumothorax and evidence of clearing of the partially 
collapsed lungs in spite of numerous bilateral adhesions During this period 
several exammers reported rhonchi that w’ere quite distressmg to the patient 
In October, 1930, dyspnoea became a little more marked followmg refills and 
m December, 1930, dj'spnoea was further increased as w as the cough and spu- 
tum, which w as occasional!}’’ blood streaked 

In October, 1931, she was transferred to the Michigan State Sanatonum 
with continuation of the same treatment She did quite w eU until Januar} , 
1932, when weight loss, increase in cough and sputum, and difficult expectora- 
tion developed, the latter followmg pneumothorax refills Removal of air 
from the pleural cav’ity occasionally gav’e shght rehef She was returned Apnl 
20, 1932, to the Umversity Hospital m extreme d} spnoea and, dunng lar} ngo- 
scopic examination (Dr Maxw ell), a large inspissated plug of mucus and fibrin, 
one and one-half inches long, was remov’ed from the trachea with immediate 
relief She was returned to the State Sanatonum, where bilateral pneumo- 
thorax was continued In August,* 1932, she began to have attacks of rattling 
and stertor in the throat and expiratory dilBcultv’ Expectoration of thjck, 
tenacious sputum produced some rehef The respiratory distress increased, 
and loud tracheal rattles were audible in the patient’s room She was ad- 
mitted a third time to the University Hospital, where bronchoscopy (Dr 
Canfield) showed a diffuse ulcerativ e tracheitis with narrowing of the lumen of 
the lower trachea and the bronchi A biopsy of the mucosa showed caseous 
tuberculosis 

The attacks of dyspnoea, wheezing, cyanosis, paroxysms of coughing and 
expectoration of thick, tenacious sputum continued Bronchial and bron- 
cliov esicular breathing were clearlv’ audible on the left Breath sounds were 
absent on the nght, but many rales, rhonchi, and wheezes were heard m both 
phases of respiration The clinical impression was obstruction to the right 
main bronchus A second bronchoscopy (Dr Canfield) show ed an ulcerating, 
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obstructing lesion in the right main bronchus, \\ ith pieces of moving slough at- 
tached to the edges 'llicse were removed with marked sjmptomatic relief 
The tracheal mucosa was considerablj improved when compared with the ex- 
amination of one month previouslv, patches of Inperaemia being noted, but 
no ulceration 

The distribution of main stnng-hkc adhesions suggested the possibility that 
torsion of the bronchi and their branches added to the existent respiratory 
didicuUv Consequently, the right pneumothorax was abandoned, resulting 
in rai>id dissemination throughout the right lung and the development of a 
cav itv The left pneumothorax was continued, and, prior to again returning 
to the State Sanatorium, bronchoscopic examination (Dr Canfield) was re- 
peated 1 he tracheal mucosa was intact, showing onlv roughening, the right 
bronchus contained jiurulcnt discharge, the mucosa being hx peraemic, but free 
from crusting ulcerations as previouslv noted Ihe left bronchus appeared 
normal 

For eight months before final admission to the Universitv Hospital, she 
noticed that the slightest exertion brought on distressing respirator} symp- 
toms Her sputum continued thick and tenacious, constantly containing 
tubercle bacilli 

The fourth bronchoscopic examination (Dr Jones), done one month before 
death, showed a sclerotic, scarred mucosa, and narrowed lumen of the entire 
tracheobronchial tree The lobe orifices and both stem bronchi appeared 
stenosed, as if by fibrosis and scarring, this being more marked on tl e right 
Xo ulcerations were seen 

Her subsequent course was progressively downhill, being marked by in- 
creasing expectoration, daily' fever, tachycardia and embarrassed respirations 
Death occurred September 14, 1933, five years after the onset of dyspnoea and 
three and a half years following institution of bilateral pneumothorax Per- 
mission for autopsy vv as refused 

4 No 309768, L H , white, woman, age 27 years, was admitted March 10, 
1933, complaining of cough and “rattle in the throat ” The onset was in- 
sidious wnth ease of fatigue and weakness antedating admission two and one- 
half years A sudden attack of wheezing, diagnosed as asthma (no X-ray 
taken) occurred one year before admission No subsequent wheezing oc- 
curred, but the patient was conscious of an irritation in her throat resembling 
a "rattle,” more pronounced m the supine position Weight loss, night sweats 
and cough developed two months before our first examination On physical 
examination, a lag on the right, palpable and audible rhonchi in the right 
apex anteriorly, first to third ribs, and friction rub in the right axilla were 
noted The diagnosis of pulmonary tuberculosis was based on X-ray findings, 
March 29, 1933, of a unilateral lesion involving the right upper lobe (figure 
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5A), and positne sputum April 1, 1933, a temporar\ parahsis of the right 
hemidiaphragm (Dr Haight) i\as done and on April 20, 1933, an X-rai 
(figure 5B) shoned the rise of the right diaphragm and atelectasis of the right 
upper lobe This effected no change in s\ mptoms but the sputum disappeared 
or contamed no tubercle bacilli until Juh when tubercle bacilli were again 
found 

In September, 1933, there was a definite clinical diaiige, cough becoming 
more se\ ere, and thick, tenacious sputum increasing in amount She experi- 
enced mild respirator} distress and audible wheeling On one occasion during 
a sex ere paroxxsm of coughing, a mucous plug the si/e of the tip ot the little 
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] ig SB \likcl'i‘;i‘; right upper lobe I IcxiUon right ihiphrigm nineteen ihxe ifter 
cnidiing nght phrenic nerxe The nintthng ^ecn in A in the etcond mtemir interspiee liie 
dieippc ired into the ntclecl Uic lohe (See oKo figures 1 B C and D ) 

finger was cxjicclorated which gaxe marked but leinporarx rchet from sxm]i 
toms Phx'ucal examination rexealed jialpable rhonclii, coarse riles and 
whcc/es in the right upper chest, both antcnorlx and postenorlx, with trans- 
mission to the left \t this time, the patient lost weight and had clexations 
ot temperature to 100°!' Bx September 29, 19H, the atelectasis hid disap 
peared leax ing little ex idence of a parenchx mal lesion \ xxeek later, broiicho- 
scopic examinition (Dr Jones) showed the entire length oi the tricheal lumen 
narrowed, the mucosa being scarred and multiple ulccratixe le=ions with con- 
siderable crusting were seen The right mam stem bronchus w is narrovtd 
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With a similar type of lesion and the bronchoscope could not be safely passed 
The left mam bronchus was stenosed, but admitted the bronchoscope, the 
mucosa being ulcerated, scarred and thickened Relief from the distressing 
wheezing and decrease in cough and sputum followed this procedure 

A short time later, the patient was removed to the West in the hope that 
dryness and altitude (5000 feet) would be beneficial Two years have elapsed, 
and only m recent months have bath-room pnvileges been allowed twice daily 
During the past year she has been free of cough and expectoration, but still 
experiences, at infrequent inten^als, mild whee/ing 

During the hospitahzation here, the treatment consisted of bed-rest and 
temporary paralysis of the right hemidiaphragm Ultraviolet light irradia- 
tion and numerous cough mixtures were tried without beneficial results 
Wlien tested intracutaneously, the patient was not h>persensitive to three 
autogenous vaccines made from Stt eptococcus vinda)is, Sfi epiococcns haemo- 
lytjciis and Miciococciis catairhahs, isolated from the sputum, nor to a vaccine 
of a gram-negative intracellular diplococcus isolated from the bronchoscopic 
aspirations from case 3 Subcutaneous tuberculin therapy was begun here 
and continued in the West with the addition of calcium gluconate The 
expectoration of a small mucous plug and bronchoscop> were the only inci- 
dents followed by a definite change toward improvement 

5 No 323608, L G , white, woman, 33 years of age, was admitted January, 
1934, complaining only of cough and fatigue The onset had been insidious 
and the duration seven months Examination revealed an impaired percus- 
sion note over the left apex, rales in the left axilla and tubercle bacilli m the 
sputum Chest X-rays, February 6, 1934 (figure 6A), showed a density 
fanning out from the left hilum with a small area of mottling in the periph- 
ery at the third anterior rib The right lung was clear Three previous 
X-ray examinations in the out-patient department, October and December, 
1933, and January, 1934, had shown the same appearance as was seen in Febru- 
ary, 1934 (figure 6A) A temporary paralysis of the left hemidiaphragm 
(Dr Streider) was done February 17, 1934 The X-ray of March 8, 1934 
(figure 6B) showed a smooth density in the right anterior second intercostal 
space, elevation of the left dome of the diaphragm, and an increase in shadows 
in the axilla at the level of the third and fourth anterior ribs, with sharply 
defined borders replaang the irregular mottling One week later, a left 
pneumothorax was instituted, resulting in immediate collapse, partial atelec- 
tasis of both lobes and pleural effusion (figure 6C) Attention is called to the 
rapid appearance (figure 6B) and disappearance (figure 6C) of the density in 
the right second intercostal space, which had not been present in figure 6A 
Sixty to seventy per cent collapse of the left lung was maintained for 
four months (figure 6C), and the pleural cavity again became dry Per- 
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sislcnce of adhesions, pre\enting collapse of the peripheral lesion, and bacil- 
hferous sputum led to cauterisation of adhesions, August 8, 1934, by closed 
intrapleural pneumonohsis (Dr Alexander) The left lung was now com- 
plete!} collapsed (figure 6E) but still the sputum contained tubercle bacilli, 
and (he patient was mildl} cxanotic It was at this time that questioning 
readih brought out the fact that the patient had experienced “wheezing” 
and “rattling ’ localized to the left upper lung during the seven months 
before her admission and throughout her hospitalisation, unknowm to the staff 
or referring phx'sician Examination at this time revealed loud expiratory 
parasternal rhonchi on the left, which could not be dislodged by cough, though 


Case 5 

Iig 6V Ahninial infiltration left root and in periphery at left third anterior nb Tubercle 
baalli in <sputum There is no change between shadows seen in A, from those seen in serial 
X rajs taken from October 1933 to Januarj, 1934, while patient was ambulatorj 

Fig 6B De\elopment of small area of atelectasis in right second anterior interspace 
This shadow was not present one month earlier in A, nor one month later in C Elevation of 
paraljzed left diaphragm, resulting in cone shaped area of atelectasis at left third anterior rib 
I ig CC Vrea of atelectasis in right lung field seen in B has disappeared and remains 
absent in monthlj X-rajs for the next eighteen months Hvdropneumothorax on left, 
collapse of both lobes with adhesion in region of original lesion Tubercle bacilli persist in 
the sputum Last refill April 9, —6—4, 250 cc , —4—1 In the left axilla may be seen a 
haemangioma of chest wall protruding into pleural cavity 

Fig 6D Left lower lobe is completely collapsed and has been so since intrapleural pneu- 
monolj'sis in August, 1934 The left upper lobe (it has dropped to the base of the thorax — 
Its border is seen parallel to the border of the collapsed lower lobe and midway between it 
and the thoracic wall) is now expanded, though the X ray two months before showed it com- 
pletelj collapsed, as it is again in E, taken one month later Tubercle bacilli remain in the 
sputum I ast refill Januarj 10, —8— 3,300 cc , —5—1 

Fig 6L Both left lobes completely collapsed, one month after expansion of left upper 
lobe in D Tubercle bacilli remain in sputum last refill January 31, —11 — 6, 300 cc , 
— 7—4 

Fig 6F Left lung has remained completelj’^ collapsed Inspiration and expiration X raj^s 
show no change in contour of left lung Left lung now shrunken, much smaller than w hen 
first collapsed Tubercle bacilli in the sputum Febrile pleural effusion on left has inter 
venedsinceE Last refill October 7, —9—3, lOOcc, -3-1-1 


this finding had never been reported in any of the previous two dozen routine 
physical examinations A clinical diagnosis of bronchial obstruction was 
confirmed by bronchoscopy (Dr Furstenberg) on January 12, 1935, which 
showed the bronchial tree on the right to be entirely normal On the left, 
however, there were ulcerations of the mucosa and exudate, but the most 
prominent feature was a large, red fungatmg tuberculoma arising from the 
wall of the bronchus The lumen was entirely filled except for a narrow 
crescent-shaped passage The bronchoscopy had no influence on the pa- 
tient’s progress, but the symptoms and signs of obstruction had disappeared 
spontaneously shortly before the examination 
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A ‘^cncs ol nicciium wave-length roentgen Irtalmcnts were begun on Janu- 
nrv 22, 1^3^ and continued at weekK intervals over tlic upper thora\, alter- 
inting antenorlv iiid posteriorlv lollovving tlie ‘-evcntli X-rav trealmcnl 
on Mardi 1 pleural effuMon with fever developed, lasting three months 
Ihe jntient lost weight and appeared more cvanotic 
Si\ months following the first hronchoscopv , a second evamination (Dr 
I iir-tenberg') w us done, and marked improvement was noted on the left 
Ihe niiht side remained normal Ihis second bronchoscop} was not done 
until the intient had begun a generd elimcal improvement which has con- 
tinued Ihe bronchial svmptoms remained absent from Jamiar}, 1935, until 
Vugust, when there were “whee/es’ for onlv eight davs Icmperaturc 
remained normal cvccjvt for sharp rises of from 102° to ]05°r on the dav 
following pneumothorax refills or fluid aspirations These temperature ele- 

( rttf 6 

lie 7\’ lliiixHonK a siiecs'lmn of ahnorni il sh itiow m the 'eft luiie jusl abo\c met 
juvi bdo\\ fu>l anUrior nli jK-riplKnlK liil»cr>-lc Incilli wen. found in Uu- siiulum al this 
IiniL 

tip 715 I ip-t out patient visit eipht nionllis ifltr onset liihtrcle lucilll in sputum 
Xtininial inliltniinn in left apev to sicond anterior rili shouinp shglit increise in tlic tuo 
months since \ dunnt "Ineli time patient v\ is imbiditorv Mediastin il structures and 
diapliraem in norm il iio-ition 

I ip 7C I igbtcen davs alter lironclioscopv a shadow lias appeared in left midlung field 
pinpherallv, where there wa' prevaouslv no involvement The sudden appearance shaqjntss 
of borders 'up^tst itelectasis, though there is no shift of mediastinal structures or diaphragm 

I ig 7J) One month after C Shift of mediastinum and he irl to left iiid shrinkage of 
shado V in left midlunf, held 

I Ig 71 ien vveels after bronchoscope, five vveels after beginning \ raj treatment 
I levation of left di ijdiragm, further shift of mediastinum to left, additional are is of atelcc 
tasisatapcv ind base 

lie 71 Melect ISIS of left lung practic dlv eonijiletc three months iftcr admission 

V aliens itecame less and less frequent The sputum has contained tubercle 
bacilli almost constantlv, but in fewer numbers over the past three months 

November 2, 19^15 a third bronchoscopj , bv the same examiner, showed 
again the small superficial ulcer on the lateral wall of the left bronchus, two 
centimeters below the canna At a deeper lev el, the tuberculoma, springing 
from the lateral wall of this bronchus, appeared about one-third its original 
si/e 

Twentv -three months sanatorium care, four months of sixty to seventy 
per cent collapse, sixteen months of total collapse ol the left lung (figures 6D, 
E S. T) have failed to obliterate tubercle bacilli from the sputum 

6 No 366767, G B , white, woman, age 37 years, was admitted August 19, 
1935, complaining of cough, weakness, fatigue, and a “rattle m her throat 

’ V raj furnished through courtesj' of Dr E \V Meredith, referring physician 
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and upper left lung ” The onset of the present illness was in January, 1935, 
with what the patient called "flu ” The symptoms were weight loss, fatigue, 
malaise, temperature to 102°F , heavy feehng m the antenor chest, and cough 
productive of small amounts of sticky sputum that were raised with diffi- 
culty During May, 1935, the patient first experienced wheezmg and noticed 
a “rattle m her throat and upper left lung ” She could feel this "rattle” 
or "rumble” with her hand anteriorly over the left apex, and it was audible to 
her husband some distance from the patient These phenomena, suggestive 
of bronchial obstruction, became very annoymg and frightemng to the pa- 
tient, especially at night, and were solely responsible for her first consulting a 
physician A letter from the refernng physician. Dr E W Meredith, 
Port Huron, Michigan, brings out some of the difficulties of diagnosis "At 
the time of her first visit to me in May the chest sounded more hke an asth- 
matic bronchitis There were no tubercle bacilh found m the sputum at 
that time, and there were no defimte X-ray evidences of parenchymatous 
involvement of the lungs (figure 7A) There was an increased density of 
root shadows especially on the left side Repeated examinations of the spu- 
tum, however, showed tubercle bacilh ” 

She rested at home until her adimssion here three months later, and during 
this period the previous symptoms continued In addition she bad some 
shortness of breath, temperature rises to 99 4°F and occasional mght sweats 

Our first examination showed palpable rhonchi over the left chest, coarse 
rales and wheezes loudest in the left axilla and over the base of the left 
lung posteriorly Breath sounds were difficult to hear because of numerous 
asthma-hke wheezes Tubercle bacilh were agam demonstrated in the 
sputum, and chest X-ray, August 14, 1935 (figure 7B), showed a light minimal 
infiltration m the left apex to the second antenor rib 

A clinical diagnosis of tuberculous tracheobronchitis, complicatmg pul- 
monary tuberculosis, was immediately entertamed, and a few days later, 
August 30, 1935, the bronchoscopist (Dr Samson) found an ulcerative tuber- 
culous tracheobronchitis and slight stenosis of the left stem bronchus at its 
orifice Symptomatic improvement followed, the wheezmg and “rattling” 
gradually disappeared, the cough became less distressing, and expectoration 
easier 

September 17, 1935, X-ray (figure 7C) showed a new shadow m the left 
midlung field peripherally with sharply defined borders No new physical 
findings were detected at this time and the temperature, pulse and respira- 
tions were normal 

Sanatonum care and strict bed-rest made up the treatment till October 3, 
when a senes of five medium wave-length roentgen ray treatments were 
begun, alternating over the upper antenor and postenor thorax at weekly 
intervals October 18, 1935, X-ray (figure 7D) showed a shift of the medi- 
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astinum and heart to the left and shrinkage of the shadow in the left mid- 
lung field Three weeks following the beginnmg of X-ray treatment marked 
changes -were noted m the physical findmgs of the chest The left lung was 
resonant, but there was a complete absence of tactile frenutus, breath sounds 
and voice sounds Approximately at the same time elevations of tempera- 
ture (98 6° to 103°) and pulse (80 to 130) occurred and contmued until the 
time of discharge, November 23, 1935 

November 8, 1935, she complamed of pleuntic pam in the left axilla, and 
a transient friction rub was detected m the third mtercostal space antenorly 
The left upper lung field was resonant antenorly and posteriorly, breath 
sounds, tactile fremitus and voice sounds bemg transmitted over this area 
Posteriorly, below the sixth dorsal spine, there was flatness, absent tactile 
fremitus, breath sounds and voice sounds A demonstrable shift of the 
mediastmal’ structures to the left was found on percussion and palpation 
X-ray (figure 7E), on the same date, showed a further shift of mediastinal 
structures, when compared with the pre\aous month, and, m addition, eleva- 
tion of the left dome of the diaphragm was noted for the first time Areas of 
atelectasis now appeared at the apex and base of the left lung The last X-ray 
(figure 7F) before discharge showed massive collapse of the left lung 

We are mdebted to Dr D 0 N Lmdberg, Decatur, Illmois, for the fol- 
lowing data on the patient's postdischarge history and for permission to repro- 
duce his X-rays (figures 7G, H & I) 

“The sputum contained tubercle bacilh on December 2, (Gaffky V) and on 
December 4, 1935 (Gaffky II) The amount of air produang the pneumo- 
thorax seen on films dated January 8, 1936 (figure 7H) was 300 cubic centi- 
meters The first refill was given one day later and 450 cubic centimeters 
resulted in very httle additional compression The next (concentration 
sputum) exammation was made on February 6, 1936, or less than thirty days 
from time of institution of induced pneumothorax, and no tubercle bacilh 
were found She has gamed four and one-half pounds in weight She 
has been free (of fever) for two months All constitutional symptoms are 
absent ” 


DISCUSSION 

Extent of pulmonary Icston One of the most striking features of this 
senes of cases is the small extent of the pulmonary focus of tuberculosis 
when the patient first came under observation The extent of the 
lesion seemed to have no parallelism with the seventy of the symptoms 
or the downward course of the illness Of the four patients who died 
of the complication of ulcerative tuberculous tracheobronchitis, two wure 
classified as minimal when first seen and two were in the moderately 
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ad\ anccd group and moderatel}’- advanced pulmonary tuber- 

culosis IS usualh amenable to treatment of the simplest sort, but these 
patients progressed to death in spite of, or because of, every known 
method of giMng rest to the bod) and to the diseased lung Only one 
of our nine patients isath ulcerative tuberculous tracheobronchitis was 
classified as far ad\ anced on admission Furthermore, only one of our 
cases had tuberculous complications outside of the respiratory tract, 
so that the failure of treatment cannot be ascribed to a general break- 
down of bodih resistance to the tubercle bacillus This fact is further 
borne out by the studies of autops}^ material (Bugher, Littig and 
Culp (16)) 

Tnhcrclc haalh m the sputum It is not remarkable that all cases had 
tubercle baalh m the sputum, but tubercle bacilli appeared and per- 
sisted in these cases under arcumstances which we considered unusual 
In case 6 tubercle bacilli w ere found in the sputum before an unequivocal 
roentgenological diagnosis could be made At the time of the finding 
of the tubercle bacilli, there was no other point on which to base a diag- 
nosis or even to form a presumption of tuberculosis In other cases of 
minimal pulmonary tuberculosis, the sputum contamed tubercle bacilli 
long beyond the usual period of treatment given to patients with mini- 
mal pulmonarj' tuberculosis This fact led to the inauguration of a 
long senes of collapse measures m case 5 The most serious disappoint- 
ment has been the finding that collapse, even total collapse of the in- 
volved lung, has not rendered the sputum free of tubercle baciUi (cases 
2 and 5) The conclusion must be drawn, and the bronchoscopic studies 
(Samson (15)) and the pathological studies (Bugher, Littig and Culp 
(16)) support the conclusion, that the tracheal and bronchial ulcers are 
a source of tubercle bacilh in the sputum The bearing of this point 
on the mdications for bronchoscopy and the indications for collapse 
therapy are dealt with in a subsequent section The presence of tuber- 
cle bacilli in the sputum of patients whose pulmonary lesions, as revealed 
by the X-ray, do not fully explain the presence of tubercle bacilh in the 
sputum, should naturally arouse the suspicion that tracheal or bronchial 
ulcers exist 

The compheahon as the cause of the chief complaint In three of our 
cases the wheezes, rattles and other symptoms of partial bronchial ob- 
struction formed the chief complaints and the first symptoms of tuber- 
culosis (cases 2, 4 & 6) In two the diagnosis of asthma had been made 
pnor to admission In all but one the symptoms of the comphcation 
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as contrasted to the usual S3anptoms of pulmonarj'- tuberculosis remained 
the chief and dominating complaint throughout the patient’s illness 
In that one exception (case 5) the sjrmptoms were so slight that the pa- 
tient had been under treatment for a 3^ear before the complication was 
suspected 

Atelectasis^ as a feature of the complication The intriguing beha^^o^ 
of the right upper lobe in case 1, which was now atelectatic and again 
inflated m serial X-rays (figures lA to D), first led us to investigate a 
bronchial cause for this phenomenon We had expected to find a 
bronchohth partially or complete^ occluding the right upper lobe bron- 
chus Instead the bronchoscopist found a large ulcer of the bronchus 
surrounded by oedematous mucous membrane A biops3’- confirmed 
the impression that the ulcer was tuberculous, though tins was a need- 
less and probably harmful addition in the presence of tubercle bacilh 
freel3’’ demonstrable in the sputum That the right upper lobe had been 
interimttentl3'’ atelectatic there could be no doubt, for as Dr Henr3’^ 
Field, Jr pointed out, whenever the homogeneous densit3’^ appeared, the 
mottlmg in the first anterior interspace disappeared The mottling 
in the first interspace could have disappeared nowhere else except into 
the atelectatic upper lobe, for whenever the shadow of atelectasis disap- 
peared the characteristic mottling reappeared in the first interspace 
This phenomenon appeared on many serial X-ra3’'S not reproduced in 
this report The fact that there was no displacement of the trachea 
in this case, we believe, is evidence that atelectasis of a lobe ma3'- be 
compensated wholly by emph3'^sema of other parts of the lung, and that 
displacement of the trachea should not be demanded as a criterion of 
atelectasis "When the position of the trachea is fixed b3'^ surrounding 
inflammation, the possibiht3'^ of atelectasis is not removed, at autopsy 
the trachea in this case was so fixed There was atelectasis then, and 
there was ulceration and oedema of tlie bronchus, and there were the 
symptoms associated with bronchial obstruction The picture could be 
reconstructed only by assurmng that the oedema was not constant in 
amount, and that when the oedema became intense the wall of the bron- 
chus would be so thickened and in consequence the lumen so narrowed, 

' The term aldeclasts has been used here to desenbe the sudden development of airlessness 
in the presence of cause for bronchial occlusion We beheve that imtially the condition will 
be pure atelectasis It will probablj not remain so in a lung with known tuberculous foa 
which is supphed by infected bronchi with drainage blocked Autopsies obtained months 
after the onset w ill not yield evadence of the pure atelectasis that onginally obtamed 
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that partial obstruction, obtained If, in addition, thick, tenacious spu- 
tum entered the narrowed lumen, the obstruction would become com- 
plete and var)ang degrees of atelectasis would be found m the next 
senal X-ray depending upon the time interval between the occurrence 
of the obstruction and the makmg of the X-ray exposure Subsidence 
of the oedema or dislodging of the mucous contained m the lumen would 
allow inflation of the lobe This seemed a likely explanation of the 
events observed and the hypothesis has served to interpret many changes 
seen subsequently m this and other patients 

If this could happen so readily in a major bronchus, it seemed all the 
more likely to happen in smaller bronchi If it should happen in a 
smaller bronchus, there is the possibihty that the collateral respiration, 
which Van Allen and Soo (17) found in healthy animals, would main- 
tain aeration and prevent atelectasis in the area supphed by that bron- 
chus In tuberculosis of the bronchi there is every reason to suppose, 
however, that tuberculous disease of the parenchyma and its exudates 
frequently seal these channels to collateral respiration and so allow the 
possibility of localized or lobular atelectasis Given tuberculous dis- 
ease of the parenchyma and tuberculous processes in the walls of the 
bronchi capable of producing occlusion, we may expect to find areas of 
atelectasis of any size from very small anatomical subdivisions of a 
lobe up to that of a whole lobe or a whole lung Such has been our 
interpretation of many of the shadows that we have seen in the X-rays 
of patients with ulcerative tuberculous tracheobronchitis 

In case 5 (figures 6 A to C), a small density appears in the second right 
antenor intercostal space which was not present the month before and 
which leaves no remnant the month after its appearance This is a 
reproduction on a small scale of the appearance and disappearance of 
lobar atelectasis in case 1 The suddenness of the appearance and of 
the disappearance is, we believe, good argument that it was atelectasis 
rather than infiltration 

In case 2 (figures 2A & B), we saw the development of atelectasis of 
the lower lobe, and m this case the diagnosis of atelectasis is supported 
by the retraction of the heart and the elevation of the diaphragm 

In case 6, we saw the development of atelectasis from the patchy, 
lobular stage (figure 7C) through the aggregation of other lobular areas 
to involve almost the entire left lung with only a few areas of aeration 
remaining (figures 7C to G) The diagnosis of atelectasis in the later 
X-rays is again supported by retraction of the trachea and mediastinal 
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structures and by the elevation of the diaphragm We believe the ear- 
lier shadows were also atelectatic in ongin because of their sudden 
appearance (figures 7B & C) Pulmonary tuberculosis, as usually seen 
in senal X-rays, does not behave in this fashion The lesion did not 
extend from the initial lesion, as is usual, it did not appear in one of 
the usual sites for a bronchogenic dissemination, it had much more 
sharply defined borders than is seen m a tuberculous lesion of such 
recent origin, and it had a homogenous appearance The whole left 
lung became dense with shadow in an extremely short tune (there are 
only three months between B and F of figure 7), no cavities appeared, 
and it could not have been caseous pneumonia for retraction appeared 
early and increased as the shadows extended 
The hpiodol filhng m figure 7G shows nicely how the swellmg and 
thickening of the left bronchial mucosa has narrowed the lumen The 
bronchi plugged with hpiodol are close to the bifurcation and normally 
have a much larger lumen than is shown m this film The hpiodol in 
this instance demonstrates the possibility of thick sputum producing a 
similar plugging of such narrowed bronchi Compare the wide lumen 
and the basal filling of the bronchi in the right lung 
Factors conducive to aklectasts The pathological conditions present 
and their anatomical distribution m tuberculous ulcerations of the 
bronchi tend naturally toward the development of atelectasis Physio- 
logical considerations suggest that many of the routine measures adopted 
to give rest to the body and the lungs in the treatment of pulmonary 
tuberculosis would favor the development of atelectasis in sucli cases 
Anything which would tend to shorten tlie bronchi, and so relatively 
increase the thickness of the swollen mucous membrane, would narrow 
the lumen and enhance the likehhood of obstruction and consequent 
atelectasis The length of the bronchi is decreased in the midposition 
of respiration by placing the patient at bed rest and discouraging deep 
breathing and other respiratory effort, the bronchi are further shortened 
by any and all methods of collapse of the lung A third possible factor 
in our treatment of these cases that has contributed toward the develop- 
ment of atelectasis has been the use of X-ray therapy If X-ray therapy 
produces some immediate swelling of the inflamed mucosa, then the 
additional thickness of the bronchial wall might be sufficient to cause 
bronchial obstruction and therefore atelectasis A fourth possibility 
m our cases is that the trauma of the bronchoscopic examination may 
have produced the necessary swelling to occlude the bronchus The 
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bearing of each of these four factors on the cases reported is discussed 
separately in the succeeding paragraphs 

Bed-rest and hypomihlaUon Surgical experience with postoperative 
atelectasis indicates that shallow breathing is a factor in the production 
of atelectasis The type of rest given routinely to patients first admitted 
to sanatoria for the tuberculous is designed to reduce the respiratory 
effort to a minimum If a patient with a swollen bronchial mucosa is 
placed on such a regimen of enforced rest, and if beyond the point of 
the swelling m the bronchus there is a source for secretions, it is not 
surprising that the concurrence of these factors should be attended by 
the first production of atelectasis 

Case 2 had complained of rattles m the chest for at least two years 
before sanatorium treatment was instituted In that period of two 
years. X-rays taken at the beginning and the end of the period showed 
little change in a immmal basal lesion After four months of bed-rest, 
with no other treatment and before bronchoscopy was done, there was 
massive atelectasis of the left base 

Case 5 had experienced wheezing for five months before admission to 
the hospital, and had been observed by senal X-rays for three months 
as an out-patient without the development of atelectasis and with no 
change m the parenchymal lesion Within a month of the inauguration 
of stnct bed-rest m the hospital, transient atelectasis developed m the 
right lung which received no collapse therapy and before bronchoscopic 
examination was done 

The effect of bed-rest m case 6 is less definite as X-ray evidence of 
atelectasis did not appear until after the bronchoscopy, but it can be 
said that the course of the disease was worse after the institution of 
treatment than it had been before admission to the hospital She had 
had symptoms of the complication for six months before the first X-ray 
examination (figure 7A) wluch showed no evidence of atelectasis and 
little evidence of any disease At the time of admission, the duration 
of the disease had been eight months, and the X-ray (figure 7B) still 
gave no evidence of atelectasis Within three months of the institution 
of treatment, atelectasis of the left lung was nearly complete (figure 7F) 

Production of atelectasis by collapse therapy Collapse of the lung by 
any method results in some relaxation of the lung and some shortening 
of the bronchi This is obvious in lungs collapsed by pneumothorax, 
thoracoplasty and paraffin pneumonolysis when the X-rays actually 
show the lessened distance between the root and the periphery of the 
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lung m at least one plane In paralysis of the diaphragm, it is obvious 
only m basal lesions when the distance between the lesion and the root 
of the lung can be shown to be shortened at least m mspiration We 
believe, however, that a similar effect can be demonstrated in many 
upper lobe lesions, when the shortemng of the distance between root 
and penphery is affected by an elevation of the root There is the addi- 
tional factor of distortion of tlie bronchi by reason of a change in the 
direction of their axes followmg many forms of collapse ® 

Shortemng of the bronchi by collapse naturally does not affect the 
diameter of the cartilagenous rings and the outer wall of the bronchi 
In ulceration of the mucous membrane, there is, however, an associated 
swelling and oedema as is shown m the hpiodol filhng m case 6 (figure 
7G) made before the institution of collapse When the bronchi are 
shortened by collapse, this swollen bronchial hmng is thickened by the 
gathenng up of its length into a shorter space The bronchial lumen 
may be sufficiently narrowed by this mechamcal action alone to produce 
obstruction and atelectasis, without the probable additional factor of 
thick secretions pluggmg the narrowed lumen Four of tlie six cases 
chosen for this report illustrate this effect of coUapse therapy in the pres- 
ence of ulcerative tuberculous tracheobronchitis 

Paralysis of the diaphragm The symptoms of partial bronchial ob- 
struction had been present m case 4 for a year before admission, yet there 
was no evidence of atelectasis in the admission X-ray (figure 5A) 
Nineteen days after paralysis of the right diaphragm by crushing the 
nerve, atelectasis of the nght upper lobe is present in the X-ray (figure 
5B) This response to phremc paralysis is m accord with our hypoth- 
esis and it has appeared to us as so typical that its occcurrence should 
suggest the possibility of tuberculous tracheobronchitis ^ 

There is some indication that a similar effect followed diaphragmatic 
paralysis m case 5 The changes m tlie shadows m the left lung m 
figure 6 between A and B suggest that atelectasis has taken place fol- 

' When Dr T T Wang of the Peiping Union Medical College was visiting this dime, he 
was shown the X-rays on case 4 He said tliat he and Dr C M Van Allen had entertained 
this hypothesis and had construed it as a contraindication to collapse therapy when bronchial 
disease was present 

t This typical response to phrenic paralysis was noted in tlie send X-rays sent to Dr 
Kirby S Howlett, Jr , then a member of the staS of this hospital In wnting his report of 
the X-tays, Dr Howlett menUoned our suggestion that the X-rays gave some evidence that 
bronchial occlusion had followed the phrenic paralysis Dr Hewlett later heard from the 
referring physiaan that bronchoscopy had confirmed the diagnosis of ulceraUvc tuberculous 
tracheobronchitis This diagnosis had been hazarded on the evidence in the X-rays alone 
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lowing the elevation of the diaphragm In B, the shadow has more 
sharply defined edges and it is tnangular in shape 

Even though the diaphragm is not elevated enough to effect changes 
in the direction of the bronchus or changes m the bronchial length, the 
effect of the paralysis on the depth of respiration nught be sufficient 
to allow occlusion of the thickened bronchial walls 

Atelectasis in pneumothorax The X-ray picture of tuberculous areas 
of the lung collapsed by pneumothorax is often indistinguishable from 
areas of atelectasis The collapsed areas probably contain both areas 
of atelectasis and areas of tuberculous pneumonia which form one 
homogeneous shadow These homogeneous densities, however, always 
appear in the lobe and usually in that part of the lobe which showed the 
tuberculous mvolvement before the pneumothorax was mduced This 
IS a common picture in selective collapse by pneumothorax The selec- 
tive collapse may be confined to one lobe or to only a part of a lobe, the 
parts of the lung which were free of disease remam aerated as long as 
the intrapleural pressures are kept subatmosphenc The collapse of 
the diseased areas seems to be due to retractile forces inherent m the 
diseased tissue, it is not due to bronchial obstruction since drainage 
from the area remains free and cavities empty themselves of their secre- 
tions which are expectorated 

We have never seen the picture just described of selective pneumo- 
thorax in patients with ulcerative tuberculous tracheobronchitis In- 
stead of selective collapse of the involved area of the lung only, we 
have witnessed rather sudden and total collapse of a whole lobe or of a 
whole lung even though the lesion before pneumothorax occupied only 
a very small part of one lobe The suddenness of the collapse has been 
as conspicuous as the totahty of the collapse In the absence of bron- 
chial occlusion, pneumothorax allows a rather slow progressive col- 
lapse of the mvolved areas When pneumothorax shortens the bronchi 
and allows the thickened walls to obstruct the bronchus, a very marked 
degree of collapse is found at the very next fluoroscopic or roentgeno- 
graphic exammation 

In case 2 (figure 2) the ongmal disease and the atelectasis existing 
before the pneumothorax was mduced were confined to the left base, 
while the left upper lobe remamed dear in every X-ray taken over a 
penod of two and a half years The first X-ray, taken only two days 
after mduction of the pneumothorax, showed an airless left upper lobe 
which had never before been involved 
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In case 5 the original lesion was confined to a very small area m the 
left lower lobe (figures 6A & B) In the absence of bronchial occlusion, 
one would expect pneumotliorax to permit selective collapse of this small 
area, but one would expect the remainder of the lower lobe to remain 
aerated whde negative mtrapleural pressures prevailed Instead, both 
lobes became almost completely atelectatic (figure 6C) After the adhe- 
sion to the lower lobe was severed by cautery, this lobe never agam 
became aerated, though the mtrapleural pressures were well subatmos- 
phenc The upper lobe, which had been free of disease, behaved curi- 
ously, for, in serial monthly X-rays, it would be atelectatic on one 
occasion and aerated on the next The intermittent atelectasis of 
the left upper lobe repeated itself through a long senes of senal X-rays, 
two of which are reproduced (figures 6D & E) The behavior of this 
upper lobe resembled that of the right upper lobe m case 1 (figures lA, 
B, C & D) In addition to the factors responsible for the inconstanc}’’ 
of the atelectasis m case 1, there was, in this case (case 5), the varia- 
tions in mtrapleural pressures and consequent vanation in length of 
the bronchi The more negative the mtrapleural pressures, the greater 
the pull on the lung, and this pull stretches the contamed bronchi and 
so thms the mucosal wall to the point that air might enter the lobe 
When a refill of air would reduce the mtrapleural pressures below this 
critical level, the bronchial walls would come m contact and produce 
occlusion ® The nature of the collapse m case 5 was one of the elements 
which led to the chnical diagnosis of tuberculous tracheobronchitis and 
bronchoscopic exarmnation 

The atelectasis was practically complete in case 6 (figure 7) before 
pneumothorax was induced, but it is interesting that tlie response of this 
lung to pneumothorax was predicted before tlie attempt w^as made 

* A patient, not included in this senes because of her inabihtj to cooperate dunng an 
attempted bronchoscopy, had all the signs, symptoms, and X-ray charactensucs of obstruc- 
tive atelectasis of the nght upper lobe due to tuberculous bronchitis Caiuties, seen in the 
nght upper lobe in X-rays previous to admission, had disappeared in the admission X-ra>'s 
The nght upper lobe was represented only by a narrow rectangular density extending from 
the root upward along the shadow of the spmal column Pneumothorax on the nght failed 
to influence the sjanptoms or the sputum After a > car, rcexpansion of the pneumotliorax 
resulted in an exacerbation of all the symptoms The nght upper lobe rcexpanded under 
high negative pressures, and the cavities reappeared WTicn pneumothorax refills were 
resumed after a two months lapse, the nght upper lobe again became atelectatic The 
patient was improxed symptomaticaiij', but tubercle baalh remamed in the sputum 

Case 3 of this senes show cd a similar harmful reaction to rcexpansion of a lung collapsed 
by pneumothorax for three years 
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Mcdmm-lcngth roenfgcn-ray therapy We have personally observed 
two patients with tuberculous ulcers of the trachea and bronchi that 
were subjected to medium wave-length roentgen-ray treatment ® In 
one of these (case 6, figure 7) there is the suggestion that the treatment 
contributed to the rapid development of atelectasis Some atelectasis 
had developed after the bronchoscopy and before the roentgen-ray 
treatments were begun (figure 7C) Within six weeks of the beginning 
of the treatment, atelectasis of the entire lung was practically complete 
(figure 7F), and the treatments had to be discontinued because of the 
symptomatic response The evidence of the swollen mucosa is amply 
demonstrated m the lipiodol filling (figure 7G) It is the opinion of 
the bronchoscopist (Dr Samson) that tlie swelling portrayed in this 
X-ra}’^ IS greater than that seen by him through the bronchoscope 
Whether or not this is the case, it is reasonable to suppose that the 
immediate response of an inflamed mucosa to X-ray treatment would 
be some additional swelling How long the reaction might last cannot 
be said, but it is certain in this case that at the time of the hpiodol 
filling, five weeks after the end of the treatment, there was still swelling 
of the mucosa If the onginal swelling is followed by a shnnkage at- 
tributable to the X-ray treatment, then that shnnkage did not take 
place witlun the five weeks covered by this observation 

^Vhat other effects, beneficial or harmful, there may be from X-ray 
treatment in this condition cannot be said In case 5 the X-ray treat- 
ment was resorted to because of the failure of all other forms of treat- 
ment m this condition and because there was in this case a definite 
tuberculoma of the bronchus It was assumed that tuberculoma, 
being of a somewhat similar pathological structure to a tuberculous 
lymph node, might respond as tuberculous cervical lymph nodes do to 
this form of treatment The tuberculoma was observed bronchoscopi- 
cally before the treatment was begun and at three and eight months after 
the treatment was ended The same observer reported that to the best 
of his visual memory there was reduction m the size of the tuberculoma 
on each succeeding examination On the final examination, it was 
about one-third of its original size An ulcer reported m the same 
case, however, was not reported as m any way changed following the 
X-ray treatments The treatments in this case were terminated short 

® The dosage of each treatment as 350 r The roentgen therapy and roentgenological 
diagnostic studies i\ ere conducted by the Department of Roentgenology of the University of 
Michigan Hospital under the late Dr Preston M Hickey and his successor Dr FredJ Hodges 
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of the intended dosage because of the development of a febnle pleural 
effusion which ran a three months course, and which differed in no way 
from similar courses m other patients undergoing therapeutic pneumo- 
thorax The symptoms of bronchial obstruction had disappeared 
before the treatments were begun and returned for a penod of only 
eight days, five months after the X-ray treatments 

The evidence, therefore, of benefiaal effect of this form of treatment 
is rather dubious, and it seems probable that from one expenence the 
treatment should not be employed m those cases showmg a highly 
inflamed and swollen mucosa unless there is found reason to believe 
that obstructive atelectasis is benefiaal m these cases If that is found 
to be the case, then X-ray therapy is possibly a means toward that end 

Bronchoscopy In this report, the possible harm of bronchoscopic 
examination is purposely emphasized It is true that most of the 
mstances of possible harm from this examination occurred during our 
earlier experience with these cases, and in cases in which needless biop- 
sies were taken, nevertheless, they should serve as a warning, particu- 
larly to those bronchoscopists who may be asked to examine such pa- 
tients for the first time 

Even though the examination is done as gently as possible, die mere 
passage of a stiff metal tube over inflamed mucosa may produce enough 
additional swelhng to occlude a bronchus that was previously patent 
In the examination of case 6, the bronchoscopist did not attempt to 
pass the bronchoscope beyond the narrowing in the left bronchus It 
cannot be proved nor disproved that the sudden appearance of an area 
of atelectasis in the X-ray (figure 7C), taken eighteen days after the ex- 
ammation, was due to the trauma of the bronchoscopy 

Whether or not the bronchoscopy is a factor in the production of 
atelectasis in our cases, the examination has been followed by definitely 
harmful reactions in two and by definite benefit m four The bad results 
occurred under two circumstances In case 1, the bronchoscope was 
passed over a trachea that was already narrowed by oedema and swell- 
ing, and this was followed by symptoms of suffocation In case 2, at- 
tempts to remove the obstructing crusts from an ulcer resulted in 
bleeding and further crusting with greater obstruction On the other 
hand, temporal}' relief of symptoms has followed both a simple diag- 
nostic exanunation and the removal of obstructmg matenal such as 
inspissated mucous plugs 

Because of the possibility of harm, we are not recommending bronchos- 
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copy except m those cases where the diagnosis of ulcerations would 
affect the treatment to be used, and in those cases m which impending 
suffocation demands a bronchoscopic attempt at relief The indication 
first mentioned is justified because the diagnosis of tracheal or bronchial 
ulceration may prevent the inauguration of a long, useless and perhaps 
harmful program of collapse therapy This indication is limited to 
that group of patients m whom the indications for collapse are to be 
found pnmardy m the persistence of tubercle bacilli m the sputum, 
but m whom the anatomicopathological indications for collapse therapy 
are not present in the X-rays In this group, the source of the tubercle 
bacilli may be the tracheobronchial ulcers rather than the parenchymal 
lesion Inasmuch as collapse of the lung vnll not affect the bronchial 
lesions nor the baalhferous sputum arising from these lesions, diagnostic 
bronchoscopy should be employed to rule out this source of the tubercle 
bacilli before collapse therapy is undertaken Cases 2 and 5 illustrate 
the futility of collapse m this group In these two cases bronchoscopic 
diagnosis of ulcerative tracheobronchitis was not made until after a 
long senes of fruitless collapse measures had been employed In case 6 
bronchoscopy was employed for the speafic purpose of determining this 
point before deadmg on collapse therapy 
The two indications for bronchoscopy just given are the only two that 
we have found to be of any benefit to the patient It is undoubtedly 
true that we have seen a very limited sample of patients with ulcerative 
tracheobronchitis since we have tned to adhere to these indications 
The very limitation of the mdications for bronchoscopy to this narrow 
field may have allowed us to see only those patients with the poorest 
prognosis It is quite possible that, with a wider application of the 
bronchoscope for diagnosis, we may have to revise our concept of the 
complication, its prognostic import and its effect on treatment By 
defimtion, the ulcerative form of tracheobronchitis can be diagnosed 
only by the bronchoscope, and yet the exammation of itself may have 
played a part in the results we have obtained It may be that we have 
been “pulling our plant up by the roots to see how it grows ” With 
our present procedure m examination, there is no way of learning the 
wholly natural evolution of this form of tuberculosis 

The efect of atelectasis on symptoms In case 1 we had an opportunity 
to study the changes in symptoms in a patient with recurrent atelectasis 
of the right upper lobe undisturbed by collapse therapy, bronchoscopy 
or any treatment other than bed-rest for a period of nineteen months 
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Both the symptoms of bronchial obstruction and the atelectasis were 
intermittent and recurrent, but we could discover no defimte time 
relation between the two events No fluoroscopic or roentgenographic 
examination was made during any of the periods of acute respiratoty 
distress, but the atelectasis was both present and absent during periods 
of comparative comfort Though the patient died of suffocation, there 
was no atelectasis in the right upper lobe at autopsy 

The most prominent and constant S3'mptom of the comphcation is 
wheezing which is produced by the passage of air through a narrowed or 
partially obstructed bronchus If the obstruction becomes complete 
and no air passes through the bronchus, and if there are no other areas 
of narrowing of the airway, the wheezing can no longer take place The 
atelectasis is obstructive m nature, and no air passes m or out of the 
bronchus to the atelectatic lobe or lobes This fact may explain the 
results that McConkey and Greenberg (4) reported as due to pneumo- 
thorax If, by giving pneumothorax, these authors shortened the 
bronchi and thus thickened the mucosa to the point of making the 
obstruction complete, the collapsed lung would cease to inspire, and the 
symptom of the obstruction disappear though the obstruction would 
remam This may also explain the absence of symptoms m our case 6 
after the mduction of pneumothorax These facts would also explain 
the persistence of wheezing in our cases 2, 3, 4 and 5 after collapse 
therapy, for, if there were other areas of partial obstruction an)Tvhere 
m the bronchial tree, or, if the obstruction were not made complete bj’^ 
the degree of collapse obtained, the symptoms of partial obstruction 
would persist 

The effect of atelectasis on the hronchtal and pulmonary lesions We have 
but two autopsy observations on the end-result of obstructive atelectasis 
produced by ulcerative tuberculous tracheobronchitis In case 1, where 
no collapse therapy was used, the atelectasis was intermittent for nine- 
teen months, but was absent in all X-ray obsen^ations for the nine 
months preceding death The X-ray observations pointed to a slow 
but defimte deanng of the involved lobe At autopsy this lobe con- 
tamed only apparently healed lesions 

In case 2, total collapse of the lung had been maintained for thirty- 
eight months before death The pulmonarj’- parenchyma was prac- 
tically destroyed, the bronchi vere ulcerated and markedly dilated 
(figure 3) The bronchi were filled with an inspissated gelatinous matenal 
that protruded above the cut surface It is probable that this matenal 
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contributed to the suffocative death Air could not be inspired into 
the lung after the obstructive atelectasis occurred, so that the accumula- 
tion of this material could not be coughed out As it accumulated, it 
ev-uded into the bifurcation and obstructed the airway to the good 
lung This mechanism could account for the attacks of dyspnoea and 
vheering that had occurred with no relation to the injection or with- 
drawal of air from the pneumothorax cavity It seems probable to 
us that the collapse of this lung had contributed to the fatal result by 
making the bronchial obstruction more complete and permanent, and 
by interfering with the effectiveness of cough 
Our other obsen'ations on obstructive atelectasis are denved only 
from the X-rays and the clinical course In case 2, wdiose autopsy 
IS reported in the preceding paragraph, the X-rays show'ed a progressive 
shnnkage of the collapsed and atelectatic lung (figures 2C & D) In 
case 5 tlie X-rajs show an even more marked shrinkage of the left lung 
(figures 6E & F) It can only be surmised that the lung in case S was 
undergoing the same changes that were found in the lung of case 2 In 
case 2, attempts to reevpand the lung before death met with failure 
In case 5, extremely high negative intrapleural pressures brought about 
no cliangc m the contour of the atelectatic lung In this case the greater 
part of the lung appeared hcalthj before obstructive atelectasis was pro- 
duced b> collapse Partial recxpansion should occur under the negative 
pressures used, unless some complicating factor is preventing the re- 
expansion This factor, of course, might be thickening of the visceral 
pleura following tlie pleural effusion There are good reasons, however, 
for belie\ing that it is not thickened visceral pleura that is maintaining 
the lung in this contracted state For at least six months after the 
pleural effusion w'as controlled, the left upper lobe was found capable 
of reexpansion ^^^len reexpanded the visceral pleura did not appear 
thickened (figure 6D) It is reasonable to assume, therefore, that re- 
expansion IS prevented by obstructive atelectasis, and this m a lobe 
that appeared free of disease in serial X-rays covering a period of six- 
teen months before the atelectasis became permanent 
In assessing the effect of atelectasis on the pulmonary and bronchial 
lesions. It must be remembered that the atelectasis, which follows col- 
lapse in this complication, is obstructive, that, m contrast to the col- 
lapse produced artificially m treating pulmonary tuberculosis in the 
absence of this complication, there is no drainage from the infected 
areas We have reported observations which seem to point to the fact 
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that obstructive atelectasis in these cases is harmful rather than benefi- 
cial We do not believe these observations are conclusive on this point 
Until it IS known whether or not obstructive atelectasis is desirable, 
we cannot know how to advise patients with this complication — ulcera- 
tive tuberculous tracheobronchitis It has been suggested that many 
of the procedures used now to treat pulmonary tuberculosis, including 
collapse therapy, are conducive to obstructive atelectasis 

STOaiAEY 

The siv cases reported represent the significant peculiarities asso- 
ciated with ulcerative tuberculous traclieobronchitis when it compli- 
cates pulmonar}’’ tuberculosis While they have been vaned, the 
following symptoms and signs have been common to the group and 
have served in the recognition of cases with this complication 

Symptoms (1) Shortness of breath may occur early, before the appear- 
ance of other symptoms, and may be brought on by slight exertion, 
later, acute attacks of dyspnoea, or even orthopnoea, occur and are often 
associated with asthma-like wheezing 

(2) Wheezing, rattle or palpable rhonchi may be inspiratory, expira- 
tory or both, and are not readily dislodged by cough They may be 
generalized over both lung fields or subjectively localized beneath the 
sternum, to one side of the chest, or even to a small area over a single 
lobe 

(3) A sense of oppression in the chest is common and is frequently 
localized to the area of the rhonchi 

(4) Paroxysms of violent coughing are characteristic Dramatic 
relief has followed the expectoration of a well-formed bronchial plug, 
but this IS not the rule as the sputum is usually glarj’^ and tenaaous, 
and Its expectoration after great effort, usually bnngs only partial 
relief 

(5) Cj’-anosis is often present and is usually m excess of that to be 
expected from the extent of the pulmonary lesion Cyanosis may be 
transient durmg violent paroxj'sms of coughing, wheezing and dyspnoea, 
or may be constantly present to a mild degree 

(6) Symptoms frequently are brought on or aggravated by change 
of posture 

(7) The mjection or removal of air m pneumothorax patients with 
this comphcabon bears no constant relationship to the aggravation or 
relief of symptoms 



TUBERCULO'aS TRACHEOBRONCHITIS 


41 


Physical Signs The pliysical c^aniination, %\hen done carefully and 
repeatedly, is significant We wish to cmphasi7c, as do McConkey and 
Greenberg, the importance of localised rhonclii These rhonchi per- 
sist following cough and arc often palpable directly over the affected 
bronchus Coarse rales, rattles and groans often obscure the underlying 
breath sounds Dunng unilateral complete obstruction, the breath 
sounds arc absent o\cr the affected lung Signs of shift of the medi- 
astinum toward the affected side and of cle\ation of the diaphragm on 
that side arc confirmatorj , but their absence is frequent The physical 
examination alone will not suffice for a diagnosis, but it may often give 
the first suggestion and is usuall} confirmatory Vanability in the find- 
ings depend on the location, completeness and constancy of the obstruc- 
tion Therefore, repeated phjsical cxarmnations may be nccessar}' to 
detect anj CMdencc of the complication and arc necessaiy' to follow the 
frequent changes 

Diagnosis Any of the signs and symptoms enumerated in the two 
preceding sections suggest the diagnosis of ulcerative tuberculous 
tracheobronchitis 

Scnal chest X-ra>s often suggest the diagnosis by the sudden appear- 
ance of transient shadow’s of lobar or lobular atelectasis, and by the sud- 
denness and totality of the collapse of healthy portions of the lung 
following paraljsis of the diaphragm or induction of pneumothorax 

Lipiodol instillation may outline irrcgulanties of the tracheal or 
bronchial lumen, but the interpretation of these irrcgulanties is uncer- 
tain, and their absence does not exclude ulcerations on surfaces not 
outlined in the silhouette 

The persistence of tuberde bacilli in the sputum in noncavernous 
mmimal pulmonary tuberculosis adequately treated, the presence of 
tubercle bacilli in the sputum in patients with indefinite X-ray evidence 
of tuberculosis, and the persistence of tubercle bacilh in the sputum in 
patients with total collapse of the pulmonary lesion, all suggest that the 
tubercle bacilli anse from mucosal ulcers 

Visualization of ulcers of the mucosa by bronchoscopy is the only 
certain method of making the diagnosis In patients with positive 
sputum, confirmation of the diagnosis by biopsy is unnecessary and 
dangerous 

Treatment Antispasmodics, elimination of common protein allergens, 
tubercuhn therapy, ultraviolet light, croup tents and vanous cough 
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mixtures have failed to relieve the symptoms or m any way to alter 
the course of the disease 

Local apphcations to the ulcers have not been attempted for tliree 
reasons (1) We have observed that mdradual ulcers \nthout treat- 
ment directed toward the lesion have healed in patients uho eventually 
died as a direct result of mucosal lesions in other parts of the tracheo- 
bronchial tree (2) As brought out m the pathological studies of Bugher, 
Litfag and Culp, the lesions are seldom single, but tend to diffuse involve- 
ment of the trachea and bronchi, though the bronchial lesion may be 
unilateral (3) The lesions are usually associated with oedema which 
may be intensified by trauma of tlie bronchoscopic application 

Medium wave-length roentgen treatments have been adnunistered 
in two cases with ulcerations In one, it was followed by reduction in 
size of a tuberculoma, but by no other change In another, the treat- 
ments were interrupted because of the development of fever and the 
further production of atelectasis (see Discussion) 

Bugher, Littig and Culp present evidence that the bronchial and tra- 
cheal ulcerations are secondary disseminations from pulmonary foci 
It would therefore be expected that control of tlie pulraonar}' lesion 
would be a prerequisite to control of the tracheal and bronchial lesions 
It would also be expected that adequate collapse of the pulmonary focus 
would be benefiaal to secondary infection m the tracheobronchial mu- 
cosa, just as collapse of the source of sputum is benefiaal to larj ngeal 
tuberculosis These expectations, however, have not been borne out 
by our expenence Cases 2 and 5 have been cited to show complete 
collapse of the diseased lung without influencing the symptoms or fatal 
outcome in case 2, or without influencing the ulcer or positive sputum in 
case 5 Bilateral pneumothorax m case 3 failed to prevent the onset of 
symptoms and failed to influence the behaMor of the ulcerative lesions 
whi^ resulted in a suffocative death Phrenic paralysis in case 4, 
similarly, failed to affect the sjTnptoms and failed to affect the positn e 
sputum We have employed some form of collapse iherapj in six 
patients with ulcerative lesions and have obser\ ed no benefit to any of 
the SIX “ 

The complication is occasionally seen m patients with large unilateral 

Dilatation of acatncial stenoses is not considered in this report on the ulccratne form of 
the compheaUon 

“ Case 6 has rcccntlj been treated bs pneumotfiora'c in another institution and is not 
included i n this number The immediate results arc reported as fa% orable 
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cavities, in whom the indications for some form of collapse are imperative. 
In these, the choice is between two evils as brought out by Eloesser, with 
whom we agree that the collapse should be risked in spite of the fact that 
collapse does not yield the results in these cases that it does in cases with- 
out the bronchial complication. The fact must be faced that death from 
the bronchial complication is a possibility with or without collapse, but 
that death from the pulmonary tuberculosis is even more certain with- 
out collapse. The cavernous source of the tubercle bacilli may be closed 
by collapse; to tliis extent the collapse is helpful and should be tried. 

Another problem is presented in cases 2 and 5 in which there were no 
imperative anatomical indications for coUapse. In one case the ana- 
tomical indication was in an extremely small minimal lesion; in the other, 
the indication was the atelectasis produced by the bronchial lesion but 
mistaken for pneumonia. In both cases the bronchial lesions were the 
source of the tubercle bacilli which could not be eliminated by collapse; 
and in both cases the bronchial lesions formed the major disease picture, 
while the pulmonary lesion appeared comparatively insignificant and was 
overshadowed by the effects of bronchial occlusion. In these cases, the 
collapse serves no useful purpose; and in case 2 it appeared to be ac- 
tually harmful in that it helped to render cough ineffective. In both 
cases whole healthy lobes were kept in a constant state of useless col- 
lapse; and in case 2 a healthy lobe was converted into a mass of atelecta- 
sis and fibrosis. Therefore, when the anatomical indications are not 
compelling, collapse should not be used in the presence of ulcerative tu- 
berculous tracheobronchitis. This leads to the suggestion that when- 
ever collapse is undertaken primarily to eliminate persisting positive 
sputum, careful history and physical examination should be directed 
toward the study of the bronchial complication; and when the clinical 
suspicion of its presence is aroused, bronchoscopy should be used to 
confirm the diagnosis before embarking upon prolonged useless and per- 
haps harmful collapse. 

Results: The results in nine cases with proven ulcerations have been as 
follows: 

Dead: Four, three by suffocation. On admission, two were classified 
as minimal and two as moderately advanced pulmonary tuberculosis. 
Death occurred from nine to sixteen months after the diagnosis of ul- 
cerative tuberculous tracheobronchitis was established by bronchoscopy. 
One was treated by unilateral pneumothorax, phrenic paralysis and intra- 
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pleural pneumonolysis, one had bilateral pneumotliorax, two had no 
collapse therapy 

Living Five On admission, two were classified as minimal, two, 
moderately advanced, and one, far advanced Two had complete col- 
lapse by pneumothorav, one of them had an adjuvant phremc paralj sis 
and intrapleural pneumonolysis, one had phremc paralysis All are still 
under treatment from six months to two and one-half years after the 
diagnosis of ulcerative bronchitis was established by bronchoscopy 
None are ambulatorj'^ 


CONCLUSIONS 

Ulcerative tuberculous tracheobronchitis exists as a comphcation of 
pulmonary tuberculosis with an unknown incidence 
It forms a possible and probable mechamsm for obstructive atelectasis 
and the likelihood of atelectasis is increased following puhnonar}' col- 
lapse measures 

It IS a probable source of tubercle bacilli in the sputum (1) in patients 
with little or no roentgen evidence of pulmonar}' tuberculosis, and (2) 
in patients with adequate collapse of the lung 
The ulcerations and their symptoms, except under one condition, are 
not affected by collapse of the lung since the ngid bronchi may be 
shortened but not collapsed The exception to this statement is found 
when collapse produces bronchial obstruction, thereby preventing the 
passage of air through the stncture and so obliterating the symptoms 
Collapse of the lung may be harmful, but reexpansion of the lung 
after collapse in our expenence has been either impossible or harmful 
The indications for collapse are affected by this complication as fol- 
lows (1) Atelectasis, resulting from the comphcation, may be mistaken 
for tuberculous pneumoma and tins taken as an indication for collapse 
(2) Collapse therapy is not contraindicated when the pulmonar)' lesion 
per sc offers an early threat to life Diagnostic brondioscopy does not 
affect the indications for collapse in this group (3) Collapse therapy is 
contraindicated w-hen the chief mdication for collapse is the control of 
sputum contaming tubercle bacilli 

Diagnostic bronchoscopy is indicated in group 3 to prevent useless 
collapse therapy 

In the ulcerative form of tuberculous tracheobronchitis biopsy is 
harmful and bronchoscopj may be harmful Therapeutic bronchoscopy 
IS indicated when necessary to relieve impending suffocation In our 
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present slate of knowledge, brondioscopy may be justified in many 
other instances as our onl} means of study 
A rational program of therapy has not been determined 
Our ideas have been in a constant state of evolution since our first 
contact mth this complication seven years ago, this is to be regarded as a 
prehminarj report 
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BRONCHIECTASIS* 

An Analysis of Its Causes 
PAULM ANDRUS 

Bronchiectasis is customanly attnbuted to a weakening of the bron- 
chial wall by infection, together ivith a dilating force of one kind or 
another Considerable uncertaint}’- e'asts as to the probable nature of 
this latter factor A vanety of dilating forces ha\ e been proposed from 
time to time, but many of these are not consistent wth the physical 
conditions known to exist within the thorav All are controversial in 
terms of their relative importance and frequencj of occurrence 

We have therefore attempted a systematic examination of the nature, 
value and direction of the various mtrathoracic physical forces, in an 
effort to evaluate their relative probabilities as dilating agents Al- 
though the approach is made primanly from the standpoint of physics, 
it has been necessary in addition to shoi\ to what extent the nature and 
occurrence of these forces agree with the known clinical and pathological 
characters of the disease 

Professor R L Allen of the Department of Physics of the University 
of Western Ontano has very kindly assisted in the preparation of the 
manuscript and concurs in the correctness of the physical considerations 
outlined 

THE DILATING AGENTS 

The following is a classification of the agents commonlj cited as being 
capable of causing dilatation of bronchi The physical mechanism of 
each of these will be examined in an effort to arnx'e at their relative 
probabihties as causatix'e factors in this disease 

CLASSIFICATION OF DILATING AGENTS 

I Ectasia from Within the Bronchi 

A A gas-pressure effect due to (1) the negatue pressure of the pleural 
space, (2) cough, (3) partial bronchial obstruction 

J3 The pressure of secretion 

* From the Mara Laboratorj'at the Queen Alctandra Ssnitonum, Lordon, Ontano 

’ Assisted b> the National Research Counal of Canada 
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II Ectasia from Outside the Bronchi 
A Retraction of fibrous tissue 

-B The normal inspiratory dilatation of the bronchi (Inspiratory tug of 
the thoracic walls ) 

C Pulmonary atelectasis 

III Congenital Bronchiectasis 

TV The R61e of Infection in Bronchiectasis 
A The replacement-abscess hypothesis 
B Normal versus abnormal ddating forces 

I ECTASIA DUE TO FORCES OPERATING WITHIN THE BRONCHI 
A Gas-Pressure Effects 

(1) Bronchial Dilatation from Gas Pressure Due to the Negative Pres- 
sure of the Pleural Space 

Bronchiectasis is frequently explained as being due (when the walls 
are weakened) to the excess pressure of the mtrabronchial gas over the 
subatmosphenc pressure of the contents of the pleural space (1) (3) 
(4) It IS commonly added that the abnormally negative intrapleural 
pressure that results from atelectasis aggravates this effect (5) (6) (7) 
In the case of an aerated lung this is obviously not the case Under 
these conditions, the bronchi are neither surrounded by nor exposed to 
the pressure of the pleural space They are surrounded by respiratory 
air chambers in which the pressure dunng respiration is alternately 
higher and lower than that within the bronchi The bronchial walls 
are therefore not directly exposed to the pressure difference between 
their contents and that of the pleural space, and in the presence of an 
aerated lung this obviously cannot constitute an immediate dilatmg 
force 

It may be reasoned however that such effects may be transmitted to 
the bronchi through intervening solid tissues This entire subject has 
been examined in detail m a preceding complementary communication 
(9) In this study it is shown that the difference in pressure between the 
contents of the lung and that of the pleural space is not so directed as 
to subject the pulmonary tissues to a corresponding mechanical stress 
It IS necessary however to refer the reader to the above noted communi- 
cation for the physical details 

This situation then excludes the negative pressure of the pleural 
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space, normal or abnormal, as an agent m the productron of brondn- 
ectasis 


(2) Bronchial Dilatation from Gas Pressure Due to Cough 

Cough IS commonly considered to be an important agent in the pro- 
duction of bronchial dilatation (17) (IS) (54) (58) (59) Miller (1) m 
discussing bronchiectasis states, “Compared vnth tlie force of hard 
coughmg, such forces as may arise in tlioraac traction or in massive 
collapse of the lungs are insigmficant ” Boyd (26) on the other hand 
descnbes the relationship as “highly problematical” and occasional 
other dissenting voices are heard (19) Other authors (4) (S) (60) con- 
sider that dilatation may result from the deep inspiration whidi pre- 
cedes or follows cough rather tlian from the erpulsn e phase 

The mcreased mechanical traction of the lung and thoraac walls upon 
the bronchi which results from full inspiration is examined in a later 
section (section IV, B) The present section is confined to the study of 
gas-pressure effects 

Let us examme then tlie gas-pressure relations dunng the act of cough 
As shot^Tx m a previous communication (9), the lung is expanded mc- 
chamcally by traction from the outward moMng thoracic walls The 
gas pressure falls in the easily expansible respirator^’ air chambers, and 
air flows into them pnmanly from the rclatn cly rigid bronchial reservoir 
Dunng inspiration, then, the gas pressure in the bronchi is higher 
than m the penbronchial tissues, and this is therefore a possible dilating 
agent During expiration the pressure relations are reversed and the 
bronchi are exposed to a compensator} compressing force 

VTiether or not the normal ph}sical stresses to uhicli the bronchi arc 
exposed are customanly suffiaent to produce bronchiectasis, wall be 
examined at length in a later section (section IV, B) We arc here 
concerned witli whether cough produces an cnhanccwcnt of the normal 
pressure conditions such as to subject the bronclii to an abnormal dilat- 
mg stress 

The inspiration preceding cough is customanly more full and axc- 
cuted at a more rapid rate than is normal inspiration, that is, there is 
a greater flow of gas wathout corresponding increase of time This pin s- 
ical situation would m itself result in a greater than normal gas-pressure 
difl'crcnce between the intenor and cxlcnor of the bronchi Howexer, 
full inspiration is accompanied also b} a dtlalai'on of the bronchi (10), 
an effect not suffiaent to be rcadiK observable in normal respiration 
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A larger conducting channel is thus provided for the increased rate of 
gas flow. Poiscullc’s equation shows that the rate of gas flow in a tube 
vanes as the fourth power of the diameter For example, if the diame- 
ter of a tube is doubled, the gas flow -will on this account be increased 
2* = 16 times Thus a given increase m the diameter of a bronchus 
produces a largcl} disproportionate increase m its gas conducting 
capaaty Douglas and Haldane (53) have shown experimentally that 
the functional capacity of the respiratory air passages may be increased 
by nearly four times dunng moderate exercise 

This increased size of the conducting pathways must then compen- 
sate in whole or in part for the increased gas flow of deep inspiration 
A significanU}- greater than normal gas-pressure difference between the 
interior and extenor of the bronchi is thus not shown to result neces- 
sanly from the deep inspiration preceding cough As shown above, the 
bronchi are subjected to a compensatory compressing pressure during 
the expiratory phase of cough 

An assumption of an increased dilating stress upon the bronchi as a 
result of gas pressure dunng cough is thus apparently not warranted, or 
if present must be relatively slight and not in proportion to the increased 
gas flow 

It should be noted that the subjective sensation of “force” and 
“strain” which anscs from cough is due largely to spasmodic contraction 
of the abdominal and other muscles It is in this sensation that the 
above quotation from Miller presumably has its source From the 
standpoint of the lung, this muscular stress is utilized to produce expira- 
tory elevation of gas pressure In a previous study (9) it was shown 
that this pressure may be so distnbuted as to cause penpheral pul- 
monary emphysema From the aforegoing considerations, however, it 
IS apparent that the greater the pressure, the greater is the compressing 
effect upon the bronchi Thus, great as the stress of continuous and 
hard coughing may be, it is not shown that this stress is so directed as 
to produce dilatation of bronchi On the contrary it is so directed as to 
compress and protect them 

Chntcal correlation vnlh cough From the chmeal standpoint, although 
the disease is by some considered to result from chronic cough (chronic 
bronchitis) (41) (54) (61), the majonty of recent observers do not 
assign any great frequency to this among the causative agents, but em- 
phasize the pneumomc and pneumoma-producing diseases (2) (3) (4) 
(5) (14) (19) (21) (25) (42) (43) (58) 
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We may add our ovm observations on some tvvo thousand exsoldiers 
of the district who are pensioned for chronic pulmonarj' disease which 
became manifest dunng the war period of 1914 to 1918 These sub- 
jects have been dimcally reviewed wnth radiograph} when indicated, 
at two- to three-} ear intervals over a penod in e\cess of fifteen } ears 
Among these we have not seen an indmdual wnth idiopathic dironic 
bronchitis who developed apparent bronchiectasis over this period, 
except following an intercurrent pneumonia 

Thus the above condusions that the physical stresses resulting from 
cough are not so directed as to produce bronchial dilatation, are in the 
main confirmed by clinical experience 

(3) Bronchial Dilatation from Gas Pressure Due to Partial Fixed 

Bronchial Obstruction 

That bronchial obstruction plays an important role in bronchiectasis 
IS daimed by practically all authors on the subject Indeed the gross 
and rapid dilatation of bronchi distal to an obstructing tumor or foreign 
body is so impressive as to be convincing of an actiological relationship 
(16) (18) (59) To study the expected ph} sical effects upon the bronchi 
of a partial, fixed bronchial obstruction, it is necessar}’’ to examine the 
effects upon the related section of lung as a whole 

Bronchial ahsiruciton during inspiration The relatix'e distnbution of 
stresses dunng the inspirator} phase of respiration m contiguous ob- 
structed and nonobstructed sections of lung is shown schematicall} m 
figure I The arrows indicate the direction m which the forces operate 
The x'alucs placed outside of the brackets are in each case the algebraic 
sum of the two directionally opposed forces showm wathin the brackets, 
namel} the gas pressure (G P ), and the elastic tension of the lung 
(ET) » 

Consider first an inspiration commencing from a resting stage suffi- 
cient to permit the gas to flow to an equilibnum of pressure throughout 
the lung As shown in a former publication (9), the outward movement 
of the pcnpulmonar} walls results m a dilating traction simultaneously 
upon all the air chambers throughout the lung The obstructed and 
nonobstructed sections of lung are thus subjected to equal initial ex- 
pansile movements and consequent lowcnng of gas pressure However, 
because of the retarded inflow of gas, the pressure will nse less rapidlv 

’ The popular concepuon of cHsticip as "c.w of dcfomip with readiness of rccovcrj o' 
^ire and shape” is intended throughout the article 
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in the obstructed section than m the remainder of the lung, and the 
surrounding lung mil “bulge” into and encroach upon the gas-starved 
areas 1 he increased clastic tension resulting from this compensatory 
o\cr-cxpansion will however prevent the gas pressure in the obstructed 
section from being raised to the same level as that of the surrounding 
lung, as would be the case in nonelastic sacs 



Stress Relations in Obstrocteo and Normal 
Sections of Lose 

no I 


Because the obstructed section is under-expanded, its elastic tension 
must also be subnormal Since an obstructed section of lung operates 
at both subnormal gas pressure and subnormal elastic tension dunng 
the inspiratory phase of respiration, it wnuld appear that it is specifically 
protected against mechanical injury at this period The lower gas pres- 
sure however means a greater gas-pressure difference for the propulsion 
of gas past the obstruction This will partially, but of course not 
completely, counterbalance the obstructing effect of the same 
The interface between obstructed and nonobstructed sections of lung 
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has of course no appreciable mechanical ngidity This surface must 
therefore at aU times promptty adjust its position until the stresses to 
which its opposite faces are exposed are in equilibnum (735 on each side 
m figure I) 

It should be noted howe\er that a bronchus is not situated as is the 
stem of a balloon, but is largely in\aginated by the functionalh related 
aiT cells as are the branches of a tree by its lca\ es The peribronchial 
gas pressure is therefore that of the functional!} related section of lung 
and not that of the contiguous normal lung Since the rafc of gas flow 
is slorved down distal to an obstruction, the gas-pressure difference be- 
tween the interior of a bronchus and its surroundings mil be less under 
these conditions than for the bronchi elsewhere The bronchi of an 
obstructed section of lung would therefore appear to be still further pro- 
tected against mechanical injury on this account 

Dunng the inspiratory phase of respiration then, the dilating stresses, 
both by gas pressure and elastic pull to which a bronchus distal to a fixed 
partial obstruction is exposed, are less than those of the bronchi else- 
where We must conclude that a partial fixed bronchial obstruction 
results m relative meclianical protection against dilatation of the related 
bronchi dunng the inspirator}' phase of respiration 

This IS howev'er not the case for the bronchi elsewhere The bronchi 
outside of the obstructed section of lung are exposed to the increased 
elastic pull of the generalized compensatory over-expansion If the 
obstruction is high-grade, and if the volume of the obstructed section 
is large m proportion to the total lung, this over-stretching may assume 
important values On a ph} sical basis it is therefore logical to expect 
bronchial dilatation to occur in the surrounding lung rather than in 
the affected bronchus, w’hcn a partial fixed obstruction is present 

However, it is generally believed that weakening of the bronchial wall 
bv infection is an important complementary if not a determinative factor 
in the production of bronchiectasis Infectious injury, both as a cause 
and effect, is mudi more likely to be associated with obstructed bronchi 
than with those elsewhere in the lung Unless the bronchi arc weakened 
by infection, this compensator} over-expansion would be ex-pcctcd to 
invohc chief!} the respirator} air diambers rather than the bronchi, 
that is, to consist of cmph}scma As mil be enlarged on later, this is 
in fact the observed effect 

In addition, as will be shown in a later 'section (see Atelectasis the 
distribution of clastic h}'pertcnsion), the direction of this force is such as 
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to result for a given chamber, primaril)' in distortion of form, and not 
essentially in dilatation 

Bronchial ohslriiction during cxpirahon Let us now examine the se- 
quence of events during expiration As shown m the above noted 
publication (9), gas is normally expelled from the lung by the simul- 
taneous contraction of the elastic elements throughout, when this is 
permitted by recession of the thoracic walls A propelling movement 
by the thoracic walls is however available as a reserve measure chiefly 
durmg cough 

At the commencement of expiration, the lower elastic tension of the 
obstructed section of lung then implies a subnormal gas-propelling force 
as compared vath the lung elsewhere Infectious injury, which is apt 
to be localized because of obstruction, may be expected to lessen still 
further the elastic recoil of such a section As expiration proceeds, gas 
will escape relatively more rapidty from the normal than from the ob- 
structed section of lung The normal part of the lung may therefore 
be expected to recede from its position of encroachment on the ob- 
structed section, and eventually a point will be reached at which the gas 
pressure and elastic tension of the two parts will become equalized 

Thus, from the above considerations it is dear that the force normally 
utilized in the propulsion of gas past an obstruction m a bronchus is 
greater during inspiration (greater gas-pressure difference), and is less 
dunng expiration (lesser elastic tension), than for the remainder of 
the lung From this situation, an accumulation of gas in the obstructed 
section of lung m proportion to the size of the bronchial aperture may then 
be predicted 

Prior to reachmg this point of equihbnum of stresses then, there is 
a relative mcrease m the volume of gas m the obstructed section in pro- 
portion to the size of the aperture The actual amount of gas in the ob- 
structed section of lung will however necessarily be subnormal Sub- 
sequent to this point of equihbnum the physical stresses will be the 
reverse of those previously existing, that is, the section of lung having 
fixed, partial bronchial obstruction may be over-distended, and operate 
at a higher gas pressure as compared with the remainder of the lung at 
that time The excess of gas in the obstructed section will be dissipated 
durmg the resting stage which normally follows expiration, or, failing 
this, the inflow of gas in the ensuing inspiration will be delayed until 
equihbnum with the rest of the lung is agam attained The over- 
distention could not be continuous as proposed by MacCallum (8) 
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The question then anses i\hether it is jxissible for this relative o\cr- 
expansion of an obstructed section of lung to become an actual over- 
distention and expose the tissues to mechanical injurx The phjsica! 
considerations outlined however indicate that, in the presence of a partial 
fixed bronchial obstruction, the related section of lung at all times con- 
tains less than its usual or normal supph of gas If respiration ^^e^e 
suspended for a matenal period of time at the end of inspiration, a 
partiall} obstructed section of lung could acquire its full or normal com- 
plement of gas An actual or absolute o\ cr-distention of the section 
vrould then be expected to result dunng the ensuing expiration Such 
a suspension of respiration lion ever docs not seem to occur other than 
X oluntanl> , and its frequency must therefore be lov. 

An interpretation of ox cr-distcntion and consequent injurx to tissue 
in a section of lung as a result of a partial, fixed obstruction of the related 
bronchus, therefore, docs not seem to be warranted on a phjsical basis, 
rather the rexerse is shorni to be the case, a section of lung so exposed 
being spccificalh protected against injurj’ b\ ox er-distcntion during 
both the inspirators and cxpiratorx phases of respiration 

Valvular broitclital obstruction A number of authors specify or imply 
that a xalxailar action may prexent exit of air to a greater extent than 
inflow, and thus cause bronchial dilatation (2) (4) (5) (8) (15) (16) Ihc 
term is usually loosch and xaguclx used without specific attempt to 
show a physical ba'^is for a one-xxay obstruction Foreign body , tumor, 
aneurism, kinking, secretion and enlarged lymph nodes as xscll as func- 
tional effects arc mentioned as agents which might produce this effect 
Sucli xalxes max be considered in groups as lollows 
(a) Ancunsm, cxtrabronchial neoplasm, or enlarged inflammatory 
lymph nodes, might conccixably from xascular and respiratory moxe- 
ments cau'^c a xalxmlar pressure upon the walls of a large bronchus 
Gross oxcr-distcntion of a lung has on occasion been obserxed under 
these conditions The frequency of such a process must hoxxcxcr be 
xerx small and is thus a negligible agent as far as bronchiectasis is 
concerned 

(fi) Bodies XX Inch arc mox cable xxathin the lumen of the bronchus, 'uich 
'»s foreign Iwdy, pedunculated tumor, or free secretion Such a Iwdx 
dunng inspiration might moxc to, and be arrested at. positions of normal 
bronchial narroxxing, s.,ch as the mouths of 'mailer tubes or the normal 
t''penng oi the bronchi, and Ik. moxed ax’ay from this pisition by the 
exinratorx outflo.x of gas ?uch a xalxe xxoi’ld hox.excr limit the in- 
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fuiv, nir. Hid j.iNnr tis ih.it i . woulcl opiralt to empU and not 
to o\tr-«h‘*tnd tin rtl'ttu '•K.tion ol Uinc 

{»'' no\M\tr, '.xion in lixid pirtnl obstruction exists, such 

n'lncsbU K''d.cs, ds'.ls'K pbcid. mitdil will exert a \ahular action in 
tlu opjv't'i.ti direction 1 bus in in<ipir.ition the flow of g.is could 
n.o\t <ach l^'lits ’.\a\ irom tbi opcniiu’', f.uonng the inflow of air, 
while the t'sur.’tors floa might lodrt a mo\i iblc body (micIi .as cccrc- 
t'on. 10 a n'rro.vcti ipcrturi. i’’i’‘-in{' greater obMruction during this 

nln^t- 

'^I’di an oxe- detention of hint: is actualU seen when a pc.anut becomes 
longed in ,a bronchus It would not be expected hnwexcr that such a 
phxs’cal woeld b s^.^cMiud for .'in great length of time In 
the prc'/ncc of an ob'tn'clion sufiicKiitlx gre^t to arrest the expuhion 
o' cn.dat.on voald be accelerated, and complete obstruction 

and ’'leUctasis would Ik exp'Ctitl to re«ult soon 'I bus, although oxcr- 
oistention of secUon of lung is ivis^ihle under these conditions, the 
fnioucncx ami prob'>bV duration of such a process is such that it must 
be classed among the r.artr possible causes of bronchiectasis, and its 
effects might readilx be confused with those ol atelectasis 
((f) A further lx pc of x^lxc max be proposed to arise from kinking of a 
bronchus during the respirators moxements, or from buckling of a lajcr 
0 * secretion during the changes in tlic length of bronchi in respiration 
Under lbe«c ciraimsf'nces howexer, the incav, sire of the bronchial 
aperture would be the same dunng inspiration as dunng c\-piration 
In other xxords, the xalxc would operate equally in both directions and 
therefore hax c the cflecl only of a fixed partial obstruction 

The ball-xalxc projiosed In Warner (2), xvhere the lumen is obstructed 
but the respiratory changes in siac of the bronchus continue, is of this 
same type, that is, the mean size of the aperture would be the same in 
inspiration as in expiration and the xalxe xxould operate equally in both 
directions 

(e) Warner (2) also states that “Central broncliial obstruction has its 
greatest cfTcct m causing bronchial dilatation dunng coughing ” 
This xxould constitute a functional xaWe This xxould be true if respira- 
tion x’crc suspended at the end of the inspiration preceding cough, 
alloxxang time for the obstructed section of lung to acquire its full quota 
of air Ihc expiratory' phase of cough xxould then ovcr-distend this 
section in proportion to the rest of the lung, because of the impeded 
outfloxv of air Without such suspension of respiration, the resulting 
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o\ cr-expansion is as shoT\Ti for a fixed bronchial obstruction, relainc 
in proportion to the size of the aperture, but not absohttc in proportion 
to the normal capacit} of the section of lung 
Since such suspension of respiration is not customarj, v.c conclude 
that speafic mjurj' from cough in the presence of partial bronchial 
obstruction is also not shoTra to be of significant frequenej 

(f) Localized muscle spasm as from the imtation of a foreign bod\ or 
ulcer might conceivabh evert a valvular effect Such an imtablc 
focus would be expected to be particular!) stimulated, and the spasm 
most pronounced, as a result of the stretching effect of the inspirator)' 
movement Such a valve might therefore be expected to limit the in- 
flow rather than the outflow of air 

(g) MacCallura (S) and others (24) propiose that the active forces of 
inspiration as compared with the passive forces of expiration produce 
a functional expiratory v'alve in the presence of a fixed partial bronchial 
obstruction That this is not the case has been shown at Icngtli in a 
preceding section (I, A, (3) Expiration) 

We may add that there is no phvsical reason win such a situation 
should produce a valvular effect in the presence of obstruction any 
more than in a normal bronchus 

In conclusion we arc unable to determine a ph)sica! mcclianism by 
which a valvular retention of gas ma) other than occasionally be ex- 
pected to result in ovcr-distcntion of the related section of lung 
Clititcopall oh^tcal correlation of partial hroncl lal obstruction Since 
bronchial dilatation is a conspicuous accompaniment of obvious bronchial 
obstruction (foreign Iwdv, tumor, etc), the above ph)sical conclusions 
create an apparcntlv anomalous situation We arc faced vsilli the 
alternative conclusions first, that something has been overlooked m 
the phvsical situation, or second, that the observed dilatation is caused 
b) further associated factors 

Two classes of bronchiectasis ma) be cvamincd first, those with obvi- 
ous obstruction, and second, iho'.c in which obstruction is not identified 
WTicn bronchiectasis distal to obstructing tumor or foreign Ixid) is 
seen at aulopsv, the condition when recognized dunng life is identified 
b) the radiographic cxhib tion of regional atelectasis This means that 
the bronchial ob'.truction h-^s been complete and not partial (12) \ 

narrow dnnnel m''v conceivabh be obstructed either conlinuouslv or 
intermittentlv bv mucous or oedematous mucou'- membrane, though 
rt-’dilv afimitting the pass-igc of a metallic sound at autopsv Hie 
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completeness of the obstruction may thus be readily overlooked. It is 
notable that the types of foreign body especially mentioned and illus- 
trated in textbooks of patholog)*' as causing brondiiectasis are those 
whicli swell when wet, and are mechanically adapted to cause adhesion 
of secretion, name!)', beans and twisted string. 

Thus brondiiectasis resulting from obvious bronchial obstruction 
may from the clinicopathological standpoint be at least as well explained 
on a basis of atelectasis as of partial brondiial obstruction. The physical 
effects of atelectasis Avill be enlarged upon in a later section, but we may 
say in anticipation that the physical stresses resulting from this agent 
pro\dde the most satisfactor}*- explanation of bronchiectasis of any of 
the causes currently proposed. 

Obvious obstruction as above, of course, explains only a small per- 
centage of cases of bronchiectasis. Because of the conspicuousness of 
dilatation when bronchial obstruction is gross and obvious, many authors 
have conduded that lesser degrees of obstruction, as by inspissated exu- 
date, may be a cause of othenvise idiopathic bronchiectasis. 

Bronchiolar obstruction may result from pneumonic exudate and pro- 
duce atelectasis as discussed later (32). It is difficult however to con- 
ceive of a mechanism by which a number of large bronchi in both bases 
may simultaneously undergo an important degree of obstruction, and 
this is nccessar}-- in order to support such a hypothesis. That dilated 
bronchi are obstructed bronchi is well knov,Ti (5) (14). When the 
bronchi and related lung have suspended function, an accumulation and 
inspissation of secretion may be understood, but this appears to be 
more logical as an effect tlian as a cause of dilatation. Again the dis- 
eases characterized by chronic purulent expectoration, that is, bronchitis 
and tuberculosis, in no way provide a reservoir from which the clinical 
bronchiectatic material specifically appears. 

Thus there is nothing in the known clinicopathological characters of 
bronchiectasis to indicate that the previously noted physical conclusions 
are not correctly conceived. 

From the physical, clinical and pathological considerations involved 
we therefore conclude; (a) That partial bronchial obstruction is not 
shown to result in physical forces which may produce dilatation of the 
affected bronchi; and (b) that the dilatation observed to occur distal 
to bronchial obstruction is satisfactorily explained only on a basis of 
complete obstruction and atelectasis, and not as a result of a partial 
bronchial obstruction. 
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These conclusions must not be interpreted as nunimuing ilic possible 
effects of bronchial obstruction as an agent in the furthenng of infec- 
tious injurj bj interference «itli drainage lhc\ relate onh to the 
mechanical dilating forces concerned 

B Bronc) .a] Dilatahou from lie Pressure of Contained Secretion 

Although pressure from contained secretion has been cited as a possi- 
ble cause of bronchial dilatation (17) (IS) (52) (51) (55) (65), other 
recent authors on the subject think that such a force is probabh insufn- 
cient to produce this effect (2) (S) 

As a problem in pin sics it is suflicicnt to note at this time that in 
order to e\crt a dilating force it would be ncccssar\ that the secretion 
first complctclj occupj, the cross section of the lumen of the bronchus 
Sucli a condition would howc\cr nccessanh result in atelectasis, and its 
possible effects be indistinguishable from those of the latter hurthtr 
consideration of the subject will therefore be deferred to a later section 
dealing with the phj steal effects of pulmonan atelectasis 

II FCTASr\ DUE TO FORCES OPERATING OUTSIDI Till UROSCIIl 
A Bronchial Dilatation Due to Coniracl'on of 1 ibroiis 7 issue 

Retraction of scar tissue is common!} cited as a cause of bronchial 
dilatation The majonty of authors regard it as an important cause 
along with other agents (4) (11) (14) (16) (17) (20) (5S) (a9) (60) (6*51 
Tindlaa and Graham howc\cr assign it “the chief if not the sole" 
role, in the causation of this disease 

The source of these conclusions is presumabh the frequent demon- 
stration of conspicuous scar tissue in autops\ matcnal. as well as irngu- 
lanties and dislocation of adjacent organs as sten in radiographs 

Dissenting aoiccs arc, howeacr, raise'd with increasing friqmnie as 
indicated b\ the following quotations MacCallum fSi, “cannot be a 
general explanation,” ^^arncr (2), “rareh it oxer the pnmarx cau'i 
Corxllos (1, discussionl, “irrational " Other author-- dt erih' tlic <k- 
\clopmcnt of b’-onchicctasis in iheab'‘incc of tihro-.’s, and with a rap’d- 
it\ which p’'ecludes iibrosis as a re'*^on-’blc cap-' Hi (>i l'2n {52i 
Ilooxer ( ?9! doub's the imjwtancc tibros’-, as a cp'-atixe igint 
lK.c'’use dilatat'on dots not rcg»ihrl\ tollo.e x li- a »l'is i- jn i nt Kaul- 
nian {IS' ncord- tint b-onchi .xitli.n contractinr lung tt "< art “com 
prt^s-ll and l> cor"C ob'itt'">ttd " 
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Let us examine the problem then from the standpoint of the expected 
physical effects upon a section of lung, of the development of fibrous 
tissue. Specifically we have to consider first, whether contraction of 
fibrous tissue may be so directed as to pull the opposite walls of a bron- 
chus away from each other, that is, to dilate them; and second, whether 
fibrosis, as is sometimes stated (2), results in an enhancement of the 
value of the normal respiratory pull upon the walls of the bronchi. 

In the first place, if a section of lung undergoes generalized shrinkage 
in volume as a result of fibrotic contraction, it is apparent that the con- 
tained bronchi may participate in the general reduction in size. In any 
event the shrinkage means that the fibrotic contraction has more than 
overcome whatever dilating stresses are in operation, and the contained 
bronchi are therefore specifically protected against dilatation on this 
account. 

If, however, two opposite faces of a continuously fibrotic section of 
lung are anchored to supports having sufficient rigidity to resist disloca- 
tion by the pull of fibrotic shrinkage, the situation may be different. 
Under these circumstances the walls of the contained bronchi are ex- 
posed to the outward pull of the fibrotic shrinkage and dilatation may 
result from this cause. Continuity of fibrotic tissue and rigidity of 
anchorage at opposite faces are therefore essential to the production of 
these conditions. Thus an intervening section of normally elastic 
lung would destroy the necessary rigidity of anchorage and create a 
different physical situation as examined later. The diaphragm and the 
more mobile parts of the bony walls are known from clinical observation 
to be readily susceptible to inward dislocation. They do not therefore 
offer anchorage of sufficient rigidity to fulfill the above conditions. 
Sufficient rigidity of anchorage may however be conceived as possible 
between the lateral surface of the spine and the relatively rigid and im- 
mobile posterolateral thoracic wall. As shown in a former publication' 
(9), the normal forces by which the two layers of the pleura are main- 
tained in position provide more than ample anchorage for the purpose, 
and it is unnecessary to stipulate the presence of interpleural adhesions. 
The direction of this axis of anchorage is at right angles to the bronchi 
at the base and this is the common seat of bronchiectatic disease. 

On a physical basis, bronchiectasis of this region may thus be reason- 
ably explained as possible from contraction of fibrous tissue. Whether 
the necessary continuity of fibrotic tissue commonly occurs across the 
complete width of the bases is however less clear. The literature of 
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recent \ cars has emphasized tliat the most common cause of undespread 
fibrosis IS pulmonarv atelectasis (13) (20) (22) (23) (24) (23) (3S) Ho^\- 

c\cr, when a single lobe of a lung becomes atelectatic, it collapses 
towards its medial attachment at the hilum, and withdraws from the 
thoracic wall, this space being reoccupicd bj the clastic tissue of another 
lobe Thus, under the conditions most likcK to produce a fibrosis of 
sufiicient extent to fulfill the ncccssan conditions, the continuitx is 
interrupted b\ withdrawal of the affected lung from its position of 
anchorage 

We ha\c next to consider whether fibrosis ma\ be expected to alter 
for better or for worse, the puli exerted upon the bronchi b\ the normal 
mspiratorx moxements If lung is infiltrated with librous strands, the 
clastic tissue offers increased resistance to expansion that is, to attain a 
guen increment of expansion a greater tractile force would be ncce<^sar} 
than m the case of normal lung, or con\ersel\ a gi\en force would pro- 
duce less cxjnnsion Tor a gixcn amount of rcspiratorv moxement, 
clastic tissue so splinted would be m the jiosition of a more powerful 
spnng, that is, it would exert greater pull than the nornnl lung Pro- 
xiding the splinted clastic x\crc not oxer stretched as to prcxcnt 
rccoxcrx of its original length on relca'c, (that is, the elastic limit were 
not exceeded), this situation xxould result in an abnormal dilating stress 
upon the bronchi Ilowcxcr the rccoxcrx of an clastic splinted would 
be expected to be also impaired We know from chnic-'i cxpcnencc 
that pulmonarx di^ea'^c xer> promptlx results in localized respiritorx 
lag 'I bus this IS obscmblc in the region of lulHrciilous or pniumonic 
infiltrations knoxxii to be of xerx «hort duration It seems xtrx probable 
that the amount of rcspiratorx txcurMon at anx ngion is automaticallx 
limited bx tlu resistance offered to this moxcnitnl, that is, that in 
mxn!unt'’rx respiration the thoracic xx ills moxc outward until the usual 
xalut 01 resistance is reached, and that moxem'nl is su^jHiidid at that 
P'vnt vt anx rate we 1 no.x ih >l the amount of excur loa r pronpfh 
ant! m-’lnallx Icsseird xxhen pulmonarx clasticitx is spimted ‘'iich 
Its King n'uei , ->1 le-’st in part, and fio sihlx x.l.idlx, p'otiet thr rihttd 
lunr truf” the u . aa** d stri s xxhirh v ould otl't rn]« res ill from fih'otic 
iniiitntioi 
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As before, ho\\c\er, such potential increase m stress can be expected to 
be more or less completelj compensated by lessening of the amplitude 
of the local respiratory excursion 

From the dinical standpoint, bronchiectasis is customanly of rather 
acute onset Progression of the disease is usually by a series of acuities 
rather than by gradual retrogression Neither of these considerations 
fits ivell with the concept of a frequent origin in fibrosis As above 
noted, observ'ers of early pathological material report bronchiectasis in 
the absence of fibrosis 

Thus, m conclusion in general it seems probable that pulmonarj'^ 
fibrosis IS more apt to protect the bronchi than to subject them to dila- 
tation Also it IS shown that the effects of fibrosis may very readily be 
confused with those of pulmonary atelectasis The possibility of 
bronchial dilatation resulting from pulmonarj^ fibrosis is admitted, but 
it IS not dear on either a physical or a dinicopathological basis that this 
IS probably frequently the case 

B Bronchial Dilatation Due to the Normal Inspiratory Dilatation of the 

Bronchi 

A physiological dilatation of the bronchi is observable until full in- 
spiration both by bronchoscopy, and by radiography following the instil- 
lation of lipiodol (10) Warner (2) (5) points out that this force is so 
directed as to produce permanent dilatation of bronchi when their 
constnetor properties are injured as by infection The consideration 
IS important and has apparently been overlooked by previous con- 
tributors The thoracic wall traction of other authors (18) (49) (58) 
IS however part of the same process (9) 

That this physiological dilatation is brought about by traction from 
the outward movmg thoracic walls exerted through the parenchyma of 
the lung, and not by gas pressure, has been shown in a former publica- 
tion by this author (9) 

Whether this normal force is with any frequency sufficient to produce 
dilatation of bronchi is however an open question Since a further 
school of thought has proposed that bronchiectasis is purely a destruc- 
tive process and that no mechanical dilating force is necessary, an ex- 
amination of the relative merits of normal and abnormal dilating forces 
would seem to be premature, pending a decision as to the probable need 
of any dilating force Discussion of this situation is therefore deferred 
to a final section, (section IV) 
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'I he intrapleural pressure Ihc chief of these is, of course, the ab- 
normalh negative pressure in the pleural space 
Ihc normal negative pressure of the pleural space is caused by and 
IS a direct measure of, the clastic recoil of the lung (33) Conspicuous 
increase in the negativaty of this pressure is cmphasimi b) practically 
all contributors on the subject of atelectasis, (1, discussion bj Hcdblom) 
(4) (5) (271 (34) (35) (36) (37) (38) These observers record negativity 
as high as 100 cm of water being twentj times that of the normal rest- 
ing stress 

Abnormallv high negative pressures arc an cv erv -da> event to those 
admmistenng pneumolhorav thcrapv to the tuberculous In inducing 
pncumolliorax it is not rare to sec the water aspirated from the manom- 
eter arm, indicating for the commonly used instruments a ncgativnty 
of pressure m excess of 50 cm of water 

The author cvamincd the initial pressures in fift}' con'^ccutive cases 
of succcssfullv attained artificial pneumothorax where dislocation of 
organs was visible in the onginal chest radiographs, and a further 
fiftv eases in whicli such dislocation was not vnsible The average 
figure for the eases in which dislocation of organs was not visible was 
— 4— S cm water The average figure for the eases in which atelectasis 
might be inferred because of visible dislocation of organs was —8 — 16 
cm water An average of double the normal pulmonarj' tension was 
thus seen for the group havnng evidence of possible atelectasis 
Since the normal negative pressure of tlic pleural space is knowm to be 
caused bv the clastic tension of the lung, the abnormally negative 
pleural pressures of atelectasis must indicate a correspondingly increased 
clastic tension under these conditions 
It should be noted that these values represent, not the initial force 
resulting from atelectasis, but only the residual force after presumably 
partial compensation has occurred from outside sources Again the 
stress indicated by pneumothorax pressure is a mean value for all direc- 
tions As wall be shown in a following section, a locahration of stresses 
greatly in excess of the mean value occurs when pneumothorax is not 
present 

Other physical evidences of clastic hypertension of the lung in the presence 
of atelectasis There are other physical phenomena observable when 
atelectasis is present which are explainable only on a basis of elastic 
h 3 ^pertension and not as gas-pressure effects These are the pendulum 
movement of the mcdiastmum, the paradoxical movement of the dia- 
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phragm; and that very good friend of the pneumotherapeutistj selective 
collapse. Limitations of space however do not warrant a detailed 
enlargement of these physical effects at this time, as the existence of 
elastic hypertension in the presence of atelectasis is abundantly demon- 
strated by the considerations of the preceding section. 

In addition, compensatory over-expansion of the remainder of the 
lung has been recorded as both a direct pathological and radiographic 
observation when atelectasis is present (18) (29) (31) (32). 

The physical effects on the lung of elastic hypertension: As shown in 
the preceding sections, the essential change which results when a por- 
tion of lung is collapsed is a compensatory over-stretching of the remain- 
ing normal lung. Such over-stretching necessarily constitutes an ab- 
normal dilating pull upon all the air chambers involved; that is, both 
respiratory air sacs and conducting tubes. 

The injury which may result from such a stress will depend upon two 
factors, namely the localization of the force, and the relative ability of 
the chamber walls to resist it. It is thus first necessary to examine 
carefully the distribution within the thorax, of the elastic hypertension 
which results when a section of lung is collapsed. 

The distribution of elastic hypertension: When a section of lung is col- 
lapsed, its dimensions are shortened in all three planes. Compensatory 
replacement must therefore also be effected in three directions. Ele- 
vation of the dome of the diaphragm may replace the shortening in the 
vertical dimension of the lung, in whole or in part. The anteroposterior 
and lateral dimensions of the pulmonary cage however remain essen- 
tially unchanged. In these planes then the loss in pulmonary dimen- 
sion can be replaced only by an over-expansion of the remaining lung 
in these directions. 

Over-expansion of lung in the anteroposterior plane results in no 
readily observable effects. Over-expansion in the lateral plane may 
however produce conspicuous effects, namely dislocation of mediastinal 
structures to the affected side. Such displacement is of course due to 
over-stretching of the shortened elastic, and is not a gas-pressure effect 
as has been stated (35). 

It is important to recognize also that mediastinal shifting does not 
provide relief from the stress arising from atelectatic collapse, but 
constitutes only an equalization of the stress between the two sides. 

The quantitative distribution of these stresses is show schematically 
in figure II. The cross-lined area represents a collapsed lower lobe. 
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The position and direction of the ma-umum abnormal pull is indicated 
bj the arroM^ marked A, being the situations iiherc shnnkage of the 
atelectauc section must result in an uncompensated over-expansion of 
the remaining lung At the positions marked B, the over-expansion 
may be at least partly relicxcd b} an upward dislocation of the dome of 
the diaphragm, and the abnormal stress be thus intermediate or slight 


Direction of Stresses with Atelectasis 



A Maximum Abnormal Pull 
B Intermediate adnormal Puli 
C No Clearly Abnormal Pull 


Fig II 

m value At the positions marked C no direct pull results from the 
atelectatic shnnkage, although some component of these forces can be 
presumed to be operative at all positions and directions throughout both 
lung fields 

The maximum pull resulting from atelectasis is thus seen to occur in 
all directions in the horizontal plane in the collapsed section of lung 
For the lower lobe this force is essentially at right angles to the long axis 
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of the lower lobe bronchi, and is thus concentrated as to site, and focused 
as to direction, at the position where bronchial dilatation most commonly 
occurs. It will be noted that elevation of the dome of the diphragm 
lessens the dilating stress upon bronchi the main axis of which is hori- 
zontal, but affords no relief to the more vertically placed basal bronchi 
which are in fact the ones most commonly involved. 

At the opposite base (when the mediastinum is moveable) and in the 
lung surrounding the collapsed lobe, the resulting pull at any point is 
primarily in one direction only. It may thus be expected to result 
essentially in dislocation and distortion of the bronchi of the part, 
although having also a lesser dilating effect. Only in the atelectatic 
section do the deforming forces operate simultaneously in all directions, 
that is, constitute primarily and entirely a dilating stress. Above the 
level of the collapsed section, no clearly significant new stress arises. 

Thus it is seen that atelectasis may result in a concentration and 
localization of powerful dilating stresses upon the bronchi of the affected 
region. 

These considerations also indicate that section of the phrenic nerve 
can only partially relieve the elastic hypertension resulting from atelec- 
tasis, and that the relief so attained is not in the direction to protect 
the basal bronchi. Complete relief in all directions is possible only by 
the attainment of pneumothorax. 

Effects of elastic hypertension on the bronchi: As above mentioned, both 
respiratory air chambers and conducting tubes are equally exposed to 
this dilating force when present. Infectious injury of the bronchial 
wall however may be presumed to be much more likely to be present, 
both as cause and effect, in the collapsed than in the normal sections 
of lung. 

The bronchi in an atelectatic section of lung are thus specifically and 
selectively exposed to simultaneous weakening by infection, and a 
gross abnormal dilating stress. As reviewed in a later section bronchial 
dilatation is clinically a most conspicuous and constant accompaniment . 
of lobar atelectasis. Here then for the first time is a completely satis- 
factory physical e.xplanation of bronchial dilatation. 

In the case of normal tissues, however, the bulk of the over-expansion 
would be expected to occur in the respiratory air chambers, because 
these are microscopically thin-walled and fle.xible. It is important to 
recognize however that this over-expansion of the pulmonary paren- 
chyma in no way relieves the tension to which the part is exposed. 
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unless rupture of a number of air cells occurs 1 he bronchi maN thus 
continue to be exposed to a xery powerful and diiectionalh focused 
dilating '^tre'^s It ‘^eems possible that then tonic properties mav 
become exhausted b\ the contimnU of the abnormal pull, and that dila- 
tation max lollow in normal bronchi In fact Kline (42) records that 
in atelectatic bronchiectasis “Little or no mvolxemcnt of the muscle 
and clastic tissue of the bronchial xxalls max be detected ” 'Fins max 
also be the origin of the recorded eases of “drx,” that is, uninfected, 
bronchiectasis, and of those cases that arc sx mptom-frec until hacniop- 
txsis occurs 

Effects of clasitc hvpcrlcnswu on the air cells Eiuphvsema in hronchi- 
eetatic disease It has alreadx been jiointcd out that the bulk of the 
compensatorx oxer-expansion winch results xxhen a portion of lung 
becomes atelectatic must at least pnmanlx be borne bx the respiratorx 
air chambers It is not to be expected hoxx'cxer that the pulmonarx 
clastic could for anx x erx great lime sustain such an ox'cr-cxtcnsion (8) 
Thus unless the atelectasis is “cured ’ bx a reopening of the conducting 
air channels, or the strain is complclelx rchex cd bx a compensator} m- 
xxard dislocation of the pcripulmonarx xxalls, the pulnionar} clastic 
must ex cntuallx undergo either degeneration of elasticitx , or must rup- 
ture Ihus, on a ph}sical basis, cmphxsema xvould be expected to be 
the most common injurx to result from sustained atelectasis 

riiere is abundant ex idence to indicate that this is actuallx' the case, 
and the close association of cmphxsema xxith bronchiectasis has not m 
our opinion been accorded the recognition xxliich its frequency and 
importance x\ arrant Thus the earliest descriptions of the radiographic 
appearance of bronchiectasis was that of a “honey-comb” effect (14) (16 
and references) Later it xx'as found that less conspicuous ox’^oid and 
annular high lights at the bases, gax'c a good clinical correlation xxath 
bronchiectatic disease, and such shadoxx's came to be interpreted as due 
to dilated bronchi With the adx'cnt of hpiodol, hoxx'ex^er, it xvas found 
that dilated bronchi are only rarely xnsiblc xxnthout its use Lipiodol 
docs not customarily enter the nng-like shadoxvs xnsible in the plain 
X-ray film and it is concluded that these are of air-cell and not bronchog- 
enous origin, that is, are due to emphysema 
Because of the localization of stresses as prexnously outlined, emphy- 
sema xvould be expected to be most pronounced in the lung in the imme- 
diate vicinity of atelectasis and bronchiectatic disease As indicated 
above, this is distinctly the case In this coincidence of clinical occur- 
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rence and anatomical position, we have an entirely satisfactory explana- 
tion of the early misinterpretation of emphysematous rings as dilated 
bronchi. As a matter of fact, the visualization of this type of shadow 
in association with patchy or lobar airlessness is still the best radio- 
graphic index by which the bronchiectatic type of disease is suggested. 
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frequent negative lipiodol findings in entirely charactenstic dmical cases, 
that IS, UTth extensive offensive expectoration and decantation Boyd 
(14) emphasizes that dilated bronchi as seen with the bronchoscope 
are often obstructed b}' secretion and swelling Both radiographically 
and at autopsy gross emphysema may completely overshadow the 
bronchial dilatation Figure III is a t3q>ical radiograph of this type 
from an individual having extensive and very offensive expectoration 
Microscopically the rmg-like shadows were seen to be of emphysematous 
ongin 

The association of emphysema with bronchiectasis and atelectasis is 
referred to by a number of authors, (8) (13) (16) (18) (48) (56) (58) 
(64), but as above noted the relationship is not customanly stressed 
One of these (Hewlett) states, “Bronchiectasis also anses m connection 
with emphysema and is merely an extension of that condition,” and 
another (Green), “The causation of bronchiectasis is m great measure 
analogous to that of emphysema ” With these statements, we are in 
full agreement Thus although bronchiectasis means only dilatation 
of bronchi, bronchiectatic disease as it actually occurs is so frequently a 
combination of bronchial dilatation with severe air-cell dilatation of 
common ongin, that we propose that the term Puhnonedasts be used as 
more accurately descriptive of the basis of this type of disease Neither 
the aetiological nor chmcal features of what is commonly called bronchi- 
ectasis are necessanly dependent upon the presence or otherwise of mere 
bronchial dilatation The disease is a chronic septic pulmomtis (1) 
(43) (43 discussion by Lord) with usually ectasia of both respiratory air 
chambers and conducting tubes A nomenclature of the disease which 
depends upon success or otherwise m demonstratmg dilated bronchi 
IS both artificial and misleading 

Aieleciaitc collapse of broncJnal ■wall from gas pressure There is, how- 
ever, in addition to elastic hypertension, a further physical mechamsm 
by which atelectasis may result in bronchial dilatation 

Suppose a bronchus to be imbedded m pneumonic consohdation If 
the exudate were to be absorbed from a limited volume of alveoli adjacent 
to a bronchus while the bronchioles remained plugged, atelectatic col- 
lapse of the section would necessanly result If the rigidity of the 
surrounding pneumomc consolidation exceeded that of the bronchial 
wall, atmosphenc pressure would push the latter into the “newly created 
space ” If the surrounding consohdation lacks this excess ngidity, the 
collapse will occur from the pulmonary mstead of the bronchial side 
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This may well be a cause of saccular bronchiectatic dilatations. We 
have no means of estimating the probable frequency of such an occur- 
rence but it may well be frequent and important. 

Clinicopathological correlation of atelectasis and bronchiectasis: That 
lobar atelectasis, single or multiple, is with a very high frequency accom- 
panied by gross dilatation of the contained bronchi is generally recog- 
nized (2) (3) (6) (27) (29) (30) (31) (32) (50). Such terms as “in- 
variably” (6) and “pathognomonic” (31) appear in the literature in 
defining this relationship. A major relationship is also described by 
many authors when atelectasis is recognized though not defined as lobar 
(4) (7) (16) (18) (24) (28) (42) (51) (56) (60). The clinicopathological 
correlation of bronchiectasis and atelectasis, when the latter is observed 
to be present, is thus greatly superior to that of any dilating agent pro- 
posed. In fact it is the only relationship which is not highly contro- 
versial. 

However, although the relationship of lobar atelectasis to bronchiec- 
tasis is a very striking one, the former is not identified in any very high 
percentage of cases. Since we have concluded in the foregoing sections 
that the various other agents commonly held to be causes of bronchi- 
ectasis are unsatisfactory explanations of any important percentage of 
the same, we are left with a large group of cases which on this basis can 
be classed only as obscure or idiopathic. 

Atelectasis being the only completely satisfactory and undisputed 
agent to which bronchiectasis is currently attributed, it is legitimate to 
consider whether this may account for still further cases in this other- 
wise unexplained group. The following considerations are pertinent 
to the examination of this question: 

{a) It is not necessary that atelectasis be lobar in order to result in 
bronchial dilatation. The physical situation as outlined in this paper 
indicates that a given volume of pulmonary collapse should be equally 
effective in producing dilatation, whether it is lobar or patchy in distri- 
bution. Patchy atelectasis might however be expected to follow much 
more easily and frequently pneumonic processes than would a complete 
lobar collapse. 

(6) The literature of recent years shows clearly that atelectasis is com- 
ing to be recognized as of great frequency and importance in the devel- 
opment and healing of pneumonic diseases of all types. Limitations of 
space do not warrant a detailed examination of these data here, but the 
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following references make this point clear (3) (12) (13) (20) (23) (27) 
(34) (36) (38) (40) (44) (45) (46) (47) 

(c) Bronchiectasis is generally admitted to have charactenstically its 
clinical ongin in the pneumonia-producing and thus atelectasis-produc- 
ing class of diseases (1, discussion by Coryllos) (2) (3) (4) (5) (14) (15) 
(19) (21) (25) (42) (43) (58) (59) Strumpell (58) states^ ‘‘An acute 
pneumonic origin can be traced in all but a small proportion of cases of 
bronchiectasis ” 

(d) Patchy airlessness as seen in radiographs of the chest is so constant 
and conspicuous a feature of the bronchiectatic type of disease as to be 
one of the chief characters by which this condition is recognized Muir 
(60) states, “In adults, saccular bronchiectasis is nearly always asso- 
ciated with a local interstitial pneumonia with condensation and con- 
traction of the lung tissue ” 

(e) The frequent association of conspicuous fibrosis with bronchiectasis 
in pathological material has led to a general assumption of a causative 
relationship However fibrosis is coming to be recognized as most 
pronounced as a result of atelectasis (13) (20) (22) (23) (24) (36) Thus 
Hennell (20) states, “The marked pulmonary fibrosis which develops 
after atelectasis occurs, eventually dominates the picture,” and Hamman 
and Sloan (23) m discussing the pathological anatomy of collapsed 
lungs state, “The most sinking change is the extreme fibrous tissue for- 
mation, this occurs m a degree never observed under other conditions ” 
It would therefore seem that the frequent demonstration of fibrosis in 
the presence of bronchiectasis may be an indicator of the frequent 
association of atelectasis 

(/) Atelectasis may conceivably produce bronchial dilatation but be sub- 
sequently dissipated in whole or m part (1, discussion by Coryllos) 
(3) (32) (36) We have personally observed alternate collapse and re- 
expansion of atelectatic lobes 

The pneumonia-producing and thus atelectasis-producing class of 
diseases, which are so intimately associated with the onset of bronchi- 
ectasis, are rarely examined radiographically dunng the acuity The 
occurrence of atelectasis at this period is thus not customarily subject to 
observation 

(g) Atelectasis has come to be recogmzed as a constant and integral 
part of the development and healing of pulmonary tuberculosis (refer- 
ences as under (6)) Dilatation of the regional bronchi would therefore 
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be expected to be common, as infectious injury is also regularly present. 
This is described as being the case in many pathological descriptions of 
tuberculosis (24) (26) (42) (59) (60) (66). Osier (59) states, “It is rare 
to dissect a lung in the chronic ulcerative form (of P.T.) without finding 
somewhere a dilated bronchus. 

Qi) Warner (5) states, “We have never observed a definitely bronchi- 
ectatic bronchus . . . where the lipiodol appeared to enter the paren- 
chyma . . . ,” and Salkin and coworkers (66) in their reports on post- 
mortem bronchography “. . . the alveoli dependent upon these dilated 
bronchi did not fill with the dye.’’ This is clearly evidence of customary 
airlessness of the functionally related air chambers. 

These considerations individually and collectively may then be fairly 
interpreted as indicating that the frequency of atelectasis as an ante- 
cedent of the bronchiectatic type of disease probably grossly exceeds 
its customarily recognized occurrence. 

When therefore it is considered, first, that atelectasis is much the most 
powerful and the only universally admitted cause of bronchial dilata- 
tion; second, that alb other purported causes are trivial, inconstant, 
controversial or unsatisfactory in nature; third, that bronchiectasis 
characteristically has its origin in the pneumonia-producing and thus the 
atelectasis-producing class of diseases; and last, that atelectasis as above 
is probably much more frequent as an antecedent of bronchiectasis than 
its commonly observed frequency indicates; we feel justified in conclud- 
ing that pulmonary atelectasis furnishes much the most logical and prob- 
able explanation of the otherwise obscure and idiopathic cases of pul- 
monectasis. 


III. CONGENITAL BRONCHIECTASIS 

Congenital malformations of pulmonary air chambers (cystic disease) 
must of course be admitted as possible, but need not concern us here. 
A dilatation of originally normal sized bronchi in the prenatal nonfunc- 
tioning lung does not seem possible in the absence of air entry. 

The causes of immediately postnatal ectasia of bronchi may presum- 
ably be the sarhe in kind as in acquired bronchiectasis, namely sub- 
normal strength of the bronchial wall, an abnormal intensity of dilating 
force, or both. Congenital infection (such as syphilis) may conceivably 
cause weakening of the bronchial wall, as may mechanical tissue faults, 
and dilatation result from the early normal inspiratory efforts. Such 
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a process, if it occurs, may correctly be termed congenital bronchi- 
ectasis 

More within our range of knowledge however are the mechanical dilat- 
ing stresses Of the vanous dilating forces outlined in the imtial section 
of this paper, only two appear to be reasonably probable in the new-born 
infant, namely atelectasis, and partial bronchial obstruction Atelec- 
tasis we know to be common in the new-born and its dilating value as 
shown, may be very high We suggest that failure of the bronchi in 
congemtally collapsed lung to acquire tomaty inadent to function, 
may well be a contributory cause of dilatation Partial bronchial 
obstruction in the new-born, though possible, may be presumed to be 
much less common than atelectasis Its dilating effects are as shown, 
not obvious, but doubtful, and easily to be confused with complete ob- 
struction and atelectasis 

As emphasized for the acquired form of the disease, congenital bronchi- 
ectasis when interpreted (3) (6) is much more than mere bronchial dila- 
tation The radiographic picture is a very conspicuous "whorl” effect 
m a collapsed lung, indicating gross emphysema, that is, torn lung, or 
pulmonectasis ' Thus the best available explanation of “tom lung” in 
the very young is that the process is the result of pulmonary atelectasis, 
congenital or acquired 

A further group is met with in congemtal “humpbacks,” who not in- 
frequently have pulmonectasis, infected or dry Here we have an 
abnormal dilatmg stress identical in kind with that resulting from 
atelectasis, namely an over-stretching ‘of the lung to fill a chamber 
which IS too large for it The k}q)hosis<of elderly people develops so 
slowly that elastic degeneration keeps pace with the over-stretching of 
the lung and no high-value pull develops at any time A purely degen- 
erative type of emphysema rather than bronchiectasis results 

Miller (1) proposes that a failure of the terimnal buds to expand into 
alveoli with the initial inspiratory efforts, transfers the stress to the 
bronchioles which may consequently dilate On a physical basis there 
IS no reason why the mechanical pull upon a bronchiole should be in- 
creased by the failure of the immediately related potential air sacs to 
expand However, if such a process occurs cn masse we ^Sve a matenal 
degree of atelectasis, and this as above is an entirely satisfactory ex- 
planation of bronchiectasis 

Congemtal, likev.ncquired bronchiectasis, appears then in the last 
analysis to resolvt^^self largely mto a matter of pulmdnary atelectasis 
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stage of the infection m those cases m which this stage was observed 
Although destructive injury was common in later stages of the disease, 
it IS thus demonstrated that it is possible for this to follow rather than 
precede the dilatation Continued or accelerated injury would in fact 
be an expected effect of this situation It follows that destruction of 
the bronchial walls as seen in late and autopsy material is not satis- 
factory evidence that this process preceded the dilatation and was a 
causative agent 

The second significant feature is the frequency with which normal and 
cihated epithelium were visualized even where the process was “definitely 
established ” This is of course conclusive evidence that the destructive 
process m these cases did not pass by continuity of tissue from the lumen 
to the supporting structures of the bronchial wall This in turn indi- 
cates that bronchiectasis is not necessanly “an excavation in the lung 
substance starting m a bronchus” as has been stated (25) Neither is 
the presence of squamous epithelium m itself evidence of destruction and 
regeneration from residual foci, as metaplastic changes as a result of 
irritation are characteristic of the bronchial mucous membrane (62) 

From the aforegoing considerations we must therefore conclude that 
destruction of the bronchial wall is not shown on a pathological basis 
to be a necessary forerunner of bronchiectasis Although the detailed 
examination of the factors which go to make up bronchial-waU weaken- 
ing IS not within the scope of this paper, these considerations certainly 
suggest that nutritional, trophic or tonic disturbances may constitute 
the “weakening” factor before pure destruction can play a part 

The observed effects of hsstie deslruchon The effects of a known com- 
plete destruction of a section of lung are common knowledge in the case 
of tuberculosis and lung abscess Such known destruction of tissue 
results m the familiar traumatic artefacts or cavities of these diseases 
Because the elastic pull of the lung is exerted m all directions upon the 
margins of such discontinuous foci, the resulting cavities are, in the 
closed thorax, uniformly spheroidal in form If the bronchial wall and 
surrounding lung are completely destroyed as provided by the replace- 
ment abscess hypothesis, the resulting artefacts should at least m some 
measure approach the anatomical and radiographic characters of those 
of tuberculous disease and lung abscess, since they are exposed to the 
same dilating stresses This is m no way the case Only rarely is a 
bronchiectatic cavity spheroidal m form or directly visible m the radio- 
graph 
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Ihis dissimilarity m the anatomical characters of the two tjpes of 
cavities suggests that they arc not of common origin, that is, that 
bronchiectasis is not customaril} and basicallj a dcstructn e lung abscess 
by nature 

Conslant CMStcmc of dtlalmg forces It is important to recognise that 
even if a mechanical dilating force is deemed unneccssarj for the pro- 
duction of bronchiectasis, sucli forces normal or abnormal arc nc\crthc- 
Icss constantly present (2) Thus, in the course of a destructive process, 
a point must be readied at which the existing dilating stress, normal or 
abnormal, exceeds the tensile strength of the bronchial wall, and ectasia 
wall result In other words it would seem that the normal clastic pull 
of the lung must produce ectasia, before a condition of pure replacement 
abscess could be established, that is, exen if destruction precedes the 
enlargement, the process is ncxcrtlielcss a mechanical dilatation Since 
the brondii arc constantly c\-poscd to dilating stresses whether normal 
or abnormal in degree (2), the proposal of a purclj dcstructn e process 
without mcdianical dilating agents would seem to be untenable 

In the light of the pathological dinical and physical considerations 
of the preceding three sections we arc forced to the conclusion that the 
replacement-abscess hj'pothcsis docs not proxide an acceptable explana- 
tion of brondiicctatic disease 

B Normal Versus Ahnormal Dilating Forces 

There remains to consider whether, in the presence of infectious 
injuiy' to the bronchial wall, dilatation is best explained as being due to 
the normal elastic pull of the lung as proposed by Warner (2) (S), or 
■whether a dilating stress of abnormal intensity can be customanly ex- 
pected to be nccessarj to produce this effect The former proposal 
rests upon the undeniable and constant e'astencc of such a normal 
force, together with the absence of a uniformly identifiable abnormal 
dilating stress 

Reasons for doubting the efficacy of the normal elastic pull of tlie lung 
as a frequent brondiial dilating agent may be expanded as follows 

(a) If the normal pull of the lung w'cre a potent factor m the production 
of bronchial dilatation, tins condition would be expected to be a usual 
or at least a common sequel of pneumonic tjqies of pulmonary infection 
This IS distinctly not the case 

(b) The elastic pull of the lung in ordinaiy respiration is a relatively 
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slight force. Only at the end of a forced full inspiration is it sufficient 
to produce visible enlargement of the normal bronchi (10). Full inspira- 
tion customarily proceeds from cough but even here is not usually the 
maximum possible inspiration. Even when cough is frequent the dura- 
tion of this peak force is necessarily an extremely small percentage of 
the twenty-four hours. Unless the muscular and elastic elements of 
the bronchial wall have suffered almost complete disintegration there is 
a tremendous preponderance of time during which they may regain 
their tone. Again, clinically, cough is apparently an effect rather than 
a cause of bronchiectasis. 

(c) A further weighty argument against the probability of the normal 
elastic tension of the lung customarily producing bronchial dilatation, 
is the fact that a large percentage of cases arises during childhood and 
infancy. At birth however the lung has no elastic tension, and we are 
told that an average of seven years and a maximum of fourteen years 
passes before the adult development of the lung is attained (1). This 
means that the lung has normally an unusually low elastic tension dur- 
ing the very period in which the development of bronchiectasis is com- 
mon. A causative relationship is therefore not a logical deduction. 

(d) The observations of Robinson (39) on lobectomy material show that 
dilatation regularly precedes destruction of the bronchial wall when the 
lesion comes under observation at such a stage. The occurrence of 
dilation at a time when injury to the bronchial wall is of a relatively 
low order may reasonably be interpreted as indicating that a dilating 
force of abnormal intensity has been operative. 

Although this author states, “There was nothing found in our series 
of cases to indicate that mechanical overstrain such as pleural adhesions, 
collapsed lung, etc., had played a part,” it should be pointed out that 
this was a highly selected group of cases; that is this group was unusu- 
ally free from the commonly associated pulmonary infection, othen,vise 
lobectomy would not have been attempted. Thus Smith (43) states, 
“My experience confirms that of Whittemore that ever}'" case of bronchi- 
ectasis presents more or less involvement of the parenchyma;” Lord 
(43, discussion) states, “The pathological process in the lung is ordinarily 
more important than the bronchial dilatation;” and iMacCallum (S) 
states, “. , . those acutely produced . . . are usually associated with 
lobular pneumonic patches of consolidation.” The absence of visible 
atelectasis, etc., in this series is therefore not a fair indication of the 
absence of abnormal dilating forces in the average case of bronchiec- 
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tasis Again, as formerly pointed out, atelectasis ma^ be dissipated 
after causing injurj’ 

(c) The high frequency of extensive emphysema m the same section of 
lung that contains dilated bronchi, as pointed out in a preceding section 
(II, C), IS important evidence that the region has been exposed to an 
expansile stress of supernormal intensity 

The foregoing pathological clinical and phj sical considerations then, 
first, indicate serious doubts that the values of the normal ranges of 
pulmonary tension arc sufficient to frequently' produce dilatation of 
bronclii, and second, that there is important evidence that an abnormal 
intensity of dilating stress is at least frequently operative The possi- 
bility and probability of bronchiectasis resulting from the normal clastic 
pull of the lung in the presence of unusual seventy' of infectious injury' 
should be admitted The balance of evidence however appears to 
indicate that the major proportion of cases having infectious injury of 
average seventy are the result of a supenmposed dilating stress of ab- 
normal intensity These considerations arc in agreement with the most 
common trend of thought in the literature that both infectious weaken- 
ing of the broncliial wall and an abnormal mccliamcal dilating force 
are customarily determinative agents in the development of this disease 

SUMilARY 

1 A detailed examination has been attempted of tlie nature and 
value of the various physical forces w’hich are currently held to be 
causes of acquired bronchiectasis Correlation has also been made wath 
the recognized clinical and pathological characters of the disease 

2 On these bases it is concluded that the following agents are not 
shown to exert any clearly significant or frequent dilating stress upon 
the bronchi Indeed in some cases they are shown to be constrictive 
or protective 

(a) The negative pressure of the pleural space 

(b) Cough 

(c) The pressure of contained secretion 

(d) Partial bronchial obstruction 

(e) The physiological dilatation of the bronchi 

(f) Retraction of scar tissue 
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3 It IS shown that the interpretation of bronchiectasis as being due 
to some of these causes may result from confusion with the effects of 
pulmonary atelectasis 

4 It IS concluded from the physical considerations involved that the 
concept of bronchiectasis as being due to destruction without mechan- 
ical dilating agents is untenable 

5 The physical nature of the forces arising as a result of pulmonary 
atelectasis are, as far as we are aware, for the first time completely de- 
scribed It IS shown that the direction, intensity and climcopathological 
associations of these forces are such as to provide much the most satis- 
factory explanation of bronchiectasis, of any of the causes currently 
proposed It is therefore concluded that atelectasis is probably a caus- 
ative agent of high frequency in bronchiectasis, and constitutes the 
most rational explanation as yet available of the otherwise obscure or 
idiopathic cases of this disease 

6 The prevailing opinion that both infectious injury to the bronchial 
wall and an abnormal intensity of mechanical dilating stress are cus- 
tomanly necessary for the production of bronchial dilatation is corro- 
borated by the detailed examination of the physical principles involved 

7 It IS pointed out that the bronchiectatic type of disease is not 
customanly an isolated dilatation of bronchi It is emphasized that the 
disease is usually charactenzed by ectasia of both bronchi and respira- 
tory air sacs of common physical origin The term Pulmonectasis is 
therefore recommended as more adequately describing the anatormcal 
situation 
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THE SIZE OF THE HEART IN PULMONARY 
TUBERCULOSIS 

A Report of 400 Cases 
R E PORTER* AND WM H GORDON' 

In the minds of man)' physiaans dealing •mth cardiorespirator)' dis- 
eases, there appears to be little doubt that m pulmonar)’ tuberculosis 
the heart is smaller than normal At least there is a common belief 
that the cardiac shadow on a teleoroentgenograph taken of an mdmdual 
wath pulmonao' tuberculosis is smaller in relation to the transverse 
diameter of the chest than is found m an mdmdual vath no pulmonar)' 
disease This is commonly taught to medical students, and demon- 
strated in clinics Certain roentgenologists go so far as to point out 
cases demonstrating the "drop” heart or "ptotic” heart in the asthenic 
mdmdual as meaning past, present, or possible future tuberculosis 
With these teacliings m mind, a search of the literature was made in 
an effort to determine upon what grounds such assumptions were made, 
and to ascertain how small a heart must be m relation to the transverse 
diameter of the chest before it is considered pathological However, 
little defimte proof was found 

Cardiac measurements were made on 400 cases of pulmonar)' tubercu- 
losis in an attempt to prove to our omi satisfaction that the heart in this 
disease is smaller than one would normally expect to find in a normal chest 
of the same size 


REVIEW OF IHE EITERATORE 

In spite of the commonly accepted belief that the heart in the phthis- 
ical mdmdual is smaller than normal, a review of the literature pertam- 
mg to the subject reveals conflicting opinions and relatively scant proof 
to support some of them A few take it for granted that not infre- 
quently there is a dilatation and h)'pertrophy of tlie nght ventricle 
Boas and Mann (1), m a paper read before the Seebon of Mediane of 
the New York Academy of Mediane, quoted the following men Boh- 

* United States Public Health Semce Of the United States Manne Hospital, Fort 
Stanton, Neiv Mexico 
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land (a) states that such a hypertrophy is present in chronic tuberculosis 
and IS usually compensatory in nature Furthermore it is his belief 
that the enlarged nght ventncle, having little reserve, easily becomes 
insufficient Krel (b) also mentions that such a hypertrophy is of 
frequent occurrence Portal (c), in 1792, on the basis of necropsy 
studies, believed that the right auncle and ventncle dilate m chronic 
pulmonary tuberculosis because of obstruction of the pulmonary blood- 
flow Laennec, Gnssole, Louis, Rokitansky and Rigal on the other 
hand state that dilatation of the right heart m tuberculosis occurs only 
exceptionally Potam (d) noted that the heart of the phthisical patient 
was usually small and believed that this was due to the cachexia which 
accompanied the disease It was his belief that, in those patients m 
whom the progress of the disease was very slow, large hearts were often 
found m which the enlargement was probably due to extrapulmonary 
causes Regnault (e) found a true or apparent hypertrophy of the heart 
in the majonty of cases of fibroid phthisis Dilatation of the nght 
heart, particularly of the nght auricle, he claimed could be demonstrated 
quite freqeuntly among living tuberculosis patients by percussion 
Hirsch (f) studied the hearts from 120 necropsies in which he found 35 
per cent of the cases showed a marked right ventncular hypertrophy 
The degree of hypertrophy paralleled the degree of induration of the 
lungs and the extent of pleural adhesions He pointed out the interest- 
ing fact that m acute ulcerative tuberculosis the heart was small and , 
atrophied Wideroe (g) found that nght ventricular hypertrophy was 
quite common in pulmonary tuberculosis and furthermore the greater 
the age of the individual, and the more extensive the lesion, the more 
pronounced was the h3q5ertrophy Bret’s (h) findings were similar 
except that in his series of cases he did not find, in all instances, the de- 
gree of parallelism between the types of tuberculosis and cardiac size 
which was present in the senes reported by Hirsch and Wideroe 
Boas and Mann (1) presented data which would tend to disprove 
the above-mentioned statements In an electrocardiographic study of 
97 patients with pulmonary tuberculosis, it was shown that only 29 
per cent displayed right ventncular preponderance, 30 per cent showed 
left ventricular preponderance, and 41 per cent showed no preponderance 
of either ventncle Furthermore, they showed that the nght ventricu- 
lar preponderance is not invariably found in any type of tuberculosis 
Left ventricular preponderance is not invariably associated with any 
particular type of tuberculosis, but was found more commonly among 
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older patients and twice as frequentl> m women as in men Anderson 
(2), m a study of 100 consecutive admissions to a sanatorium for the 
treatment of tuberculosis, found that they showed very little deviation 
from normal, from an electrocardiographic point of \new' Neither 
the degree nor the duration of the pulmonarj' collapse had any definite 
relationship to the form of the electrocardiogram Other studies car- 
ried out by Simon and Baum (3) showed that in 250 cases of tubercu- 
losis the electrocardiographic findings varied very little from the ac- 
cepted normal In this senes 10 per cent of the 250 cases showed a 
right ventricular preponderance 

Haw^es (4) makes the following statement “Much has been wntten 
concerning the small size of the heart in tuberculosis Some arc of the 
opinion that it is the smallness of the heart, either a congenital or an 
acquired abnormality, with the consequent poor circulation m the lungs 
and elsewhere that paves the way for the development of tuberculosis 
later on ” He further states that there are undoubtedly a few’ indi- 
viduals of the so called “Sthenic Habitus,” w’ho possess a small heart 
and m consequence a poor arculatorj’ apparatus “Such individuals 
may come down W’lth tuberculosis ” Second, he states “m most in- 
stances a small heart in tuberculosis is due to the wasting affect on the 
heart muscle, just as the leg, arm and shoulder muscles waste away 
from the same cause ” Laennec speaks of tlie small heart m pul- 
monary tuberculosis In 1830 Sir James Clark, of London, is quoted 
by Hawes as stating, “The state of arculation in tuberculosis is subject 
to great vanety I think the powers of the heart are commonly under 
ordinarj’ standard, whilst the frequency of pulse is generally above it 
and palpitation is not an infrequent symptom A small feeble heart 
I consider a strong predisposmg cause of consumption ” Danzer (5) 
stated tliat, “When the cardiothoraac ratio is under 45 per cent, it 
points m favor of tuberculosis m the presence of suspicious lung findings 
The lower the percentage, the greater the presumption ” Bremer (6) 
said that a small heart with two large lungs is an important element in 
the predisposition of phthisis 

Anderson (2) states, “Most students of tuberculosis will agree, I 
think, with the statement that there are no definite cardiac signs ac- 
companying the majority of tuberculous cases and that the disease has 
no specific effect on the heart aside from tliat produced by any chronic, 
debilitating malady ” 
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THE SIZE AND SHAPE OF THE HEART 

It IS a well known fact that the shape of the heart depends to a large 
degree upon the shape and size of the body frame In the asthenic 
individual, the thorax is long and flat and in this type of chest one 
commonly finds the so called “drop” heart, or Kraus and Wenckebach’s 
Cor fcnd-iihim The smallness of the heart m this type of chest may 
be more apparent than real This is equally true m the hypersthenic 
type of chest in which we find the diaphragm pushing the apex of the 
heart upward and tilting the entire heart m such a manner as to give 
one the impression of cardiac enlargement This enlargement is also 
more apparent than real 

There are other factors which enter into the problem of determining 
cardiac size and shape Holmes and Ruggles point out in their text- 
book of roentengenology that age, height, weight, and sex influence 
the size and shape of the cardiac shadow Keeping this m mind one 
realizes that it is practically impossible for the clinician or roentgenolo- 
gist to detenmne whether a heart is “slightly small” or “slightly large” 
simply from a teleoroentgenogram Some of the methods that have 
been suggested as a means of simplifying the problem will be mentioned 

Montz, m 1902, proposed a complicated system of vertical, longi- 
tudinal and transverse diameter measurements m an effort to deterimne 
the normal relationship between the diameter of the heart and the 
diameter of the chest Other investigators who have contributed to 
the literature on this subject are Clayton and Merrill (7), Williamson 
(8), Shattuck (10), Bardeen (9), B Srmth (11), H E Simth and 
Bloedem (12), Danzer (5), Eyster (13), Hodges and Eyster (14), Bamton 
(15), and probably many others No time will be spent m discussmg 
the different methods proposed by these men The method proposed 
by Hodges and Eyster was the one used m the study of this senes 

METHODS 

We realize that the formula recommended by these authors was to 
be used primarily when orthodiagraphic technique was employed for 
deterrmning the transverse diameter of the heart We believe that this 
will detract m part from the value of the paper but we also believe that 
mathematically the error is too small to be of great importance 

The formula for determining the transverse diameter of the heart 
IS as follows predicted TD = 0 1094 X A-0 1941 X H + 0 8179 X 
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W-95S625, when TD = transverse diameter (in mm), A = age (m 
years), H = height (in inches) and W = weight (in pounds) This 
formula was suggested after a study of SO subjects had been made m 
which there w'as no evidence of cardiac pathologj" A later article by 
Ej'Ster (13), in w'hich another 100 patients w'ere added to the original, 
show^ed that 3 per cent exceeded the predicted transverse diameter 
by more than 10 per cent, which means that it is 19 per cent more effi- 
cient than assuming an average for all cases 
In their original article the authors pointed out that, of the vanables, 
weight exerted the greatest effect on the transverse diameter Age was 
next in importance and height affects the transverse diameter least 


TABLE 1 

A tahulaled summary shading age dtslrihiiUon and a comparison of the measured transverse 
diameter (MTD) and He predicted transverse diameter {PTD) of tl e different age groups 


ACC 

! NCUBEX 
j or CASES 

res CENT 

USD > PII> ' 

im> < FTV 

irri) « 

n rT0 

Number | 

Percent ; 

Number 

Percent 

Number 

Percent 








i 


18-20 

6 

1 5 

4 

66 6 

2 

33 3 




176 

44 

85 

48 4 

76 

43 1 

IS 

8 5 

30-40 

142 

35 3 

78 

24 6 

24 

37 8 

10 

7 7 

40-50 

50 

12 5 

26 

52 

21 

42 

3 

6 

50-60 

25 

6 25 

10 

40 

11 

44 

4 

16 

60-67 

1 

25 







All ages 

400 


203 

50 5 

165 

' 41 5 

32 

8 


DATA 

The present report is the result of a study made of the teleoroent- 
genograms of 400 patients who had pulmonary tuberculosis Of this 
number 54, or 13 5 per cent, are dead Of the remaining 346, some are 
still in the hospital under treatment, some were discharged as apparently 
arrested, while others left the hospital against medical ad\'ice There- 
fore It IS quite possible that more than 54 are now dead but w'e have no 
record to show this to be true 

All of the patients were male benefiaanes of the Umted States Manne 
Hospital, and had been sent to Fort Stanton for the treatment of pul- 
monary tuberculosis The age range was from 18 to 67 years, and age 
distribution was as follows from eighteen to twenty, 6 (1 5 per cent), 
twenty to thirty, 176 (44 per cent), thirty to forty, 142 (35 5 per cent), 
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forty to fifty, 50 (12 5 per cent), fifty to sixty, 25 (6 25 per cent), sixty 
to sixty-seven, 1 ( 25 per cent) 

Essentially all types of pulmonary tuberculosis were represented in 
this group 

The transverse diameter was measured from the ongmal X-ray film 
m practically all instances The predicted diameter was computed on 

TABLE 2 


A summary showing the age distribution of the deaths and a comparison of the measured transverse 
diameter (MTD) and the predicted transverse diameter (PTD) of the diferent age groups 


AGE 

KUUBES 

OF 

1 DEATHS 

PER CEKT 

UTD > pro 

UTD < pro 

MTD = PTD 



Number 

Per cent 



years 









20-30 

30 

55 5 

14 

46 6 

12 

40 

4 

13 3 


13 

24 

9 

69 2 

3 

23 

1 

7 7 

40-50 

8 

14 

3 

37 5 

5 

62 5 



50-60 

3 

5 

1 

33 3 

1 

33 3 

1 

33 3 

All ages 

54 

1 


25 

1 

46 29 

23 

42 59 

1 

6 

11 12 


TABLE 3 


A group summary of the average age, height, admission weight, normal weight, measured transverse 
diameter, predicted transverse diameter and predicted transverse diameter on the basts of the 
normal weight of the various age groups 


AGE 

average 

ACE 

AVERAGE 

HEIGHT 

AVERAGE 

ADMISSION 

WEIGHT 

AVERAGE 

WEIGHT 

NORMAL 

AVERAGE 

UTD 

AVERAGE 

PTD 

PTD ON 
BASIS OF 
NORMAL 
WEIGHT 

years 

years 

inches 

Pounds 


mm 

mm 


18-20 

18 66 

69 3 

139 

146 

115 

112 4 

117 9 

20-30 

24 4 

68 6 

141 8 

150 

116 3 

116 7 

120 9 

30-40 

34 

68 8 

144 

155 

121 5 

118 99 

125 

40-50 

44 3 

68 8 

144 

154 

121 6 

120 


50-60 

55 4 

70 

143 

156 

117 9 

118 6 

124 

60-67 

67 

66 

141 

160 

120 

122 

122 


the basis of adimssion age, admission weight, and admission height 
The normal weight of the patient was also recorded on his admission 
to the hospital Therefore the measured cardiac diameter at the time 
of entrance to the hospital was compared with the predicted diameter 
using both the admission weight and the patient’s normal weight 
After the computation had been made, the cases were grouped accord- 
ing to age, and a survey was made to determine in how many instances 
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the heart was smaller than the predicted normal, larger than the pre- 
dicted normal or the same as the predicted normal The results are 
shown m table 1 

The deaths were separated from the entire group and a sirmlar tabu- 
lation was made (table 2 ) 

A grand average for age, height, adrmssion weight, normal weight, 
and predicted diameter of the different age groups is recorded m table 3 

REMARKS 

In this study, as is often the case in clinical investigation, our aim 
was to establish proof to a belief, namely that the heart of the individual 
having pulmonary tuberculosis is smaller than the predicted normal 
on the basis of weight, height and age We found, however, that this 
was not true of this group of four hundred We do not wish to draw 
conclusions from our study We are merely summanzing our findings 
Whether or not the altitude of the hospital, which is 6000 feet above 
sea level, has any influence on the size of the cardiac shadow is a matter 
for speculation 


SDMMARV 

1 A study was made of the teleoroentgenograms of 400 patients hav- 
ing pulmonary tuberculosis 

2 Their ages range from 18 to 67 3 '^ears 

3 The study included all clinical tj^pes of pitlmonarj' tuberculosis 

4 A comparison was made between tlie measured transverse diameter 
of the heart and the predicted transverse diameter 

5 Of the 400 cases, 203 (50 5 per cent) had a measured transverse 
diameter greater than the predicted diameter, 165 (41 5 per cent) had 
a measured transverse diameter of less than the predicted diameter and 
32 (8 per cent) had a measured transverse diameter equal to the pre- 
dicted diameter 

6 As IS shown in table 2, in a study of the X-ray films of the 54 cases 
that died, there was very little difference noticed as compared with the 
general average 
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TUBERCULIN ALLERGY PRODUCED BY PARENTERAL 
BCG VACCINATION' = 

CAMILLE KERESZTURI, HAROLD A ROSENBERG and WILLIAM H PARK 

This report of the development of allergy to Old Tuberculm following 
parenteral BCG vaccination is based upon the study of 41 subcutaneously 
and 292 intracutaneously vaccinated children Since different inter- 
pretations in reading tubercuhn tests are probably responsible for the 
wide variations reported m the hterature on the subject, a definition of 
our standards is given 

All tests are done by the Mantoux method of mtracutaneous injection 
The minimum reaction considered positive is one in which the induration 
is at least 10 mm in diameter All reactions smaller than this, and 
reactions m which erythema alone is present, are called negative The 
routme doses of Old Tuberculm on which this study is based are 0 1 
and 0 2 mgm Positive reactions to smaller doses, and negative reactions 
to larger doses are also considered m our tables With these doses most 
reactions measure 10 to 30 mm in diameter Occasionally we encounter 
larger reactions or blistenng Sometimes we use larger doses, ranging 
from 1 to 100 mgm Old Tubercuhn m testing suspicious reactors 
Positive reactions to these large doses of Old Tubercuhn are not m- 
cluded m the present tables 

A comparison of allergy following mtracutaneous and subcutaneous 
vaccmation is not quite justifiable because of the different doses of vac- 
cme used in the two groups The use of smaller doses of vaccme for sub- 
cutaneous vaccmation is essential m order to reduce the number of cold 
abscesses at the site of inoculation However, even if dissimilar doses 
of vaccme were used for the subcutaneous and mtracutaneous BCG 
vacanation, a comparative study is important in evaluating the efiScacy 
of the two methods in producing allergy 

> From the Department of Health, New York City 

“ This study is based on matenal collected m connecUon nith the BCG mvestigaUon by 
the pediatnc staff of the Bureau of Laboratones, New York City The staff consisted of 
Dr C Keresztun, Dr M I Levine, Dr P Vogel and Dr H Rosenberg, pediatnaans, 
Margaret F Sackett, RN, Raynie P Stebbins, RN, and Gertrude Richardson, RN, 
visitmg nurses, Agnes Leach, soaal n orker 
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From chart 1 it is seen that allergy develops sooner and in relatively 
more cases m the intracutaneous group than in the subcutaneous group 
The chart is self-explanatory 

In the intracutaneous group, 53 cases have been tuberculin tested 
weekly following vaccination At the end of the first week following 


PoBlUrt 

K««ctort XsoS S 0 9X2I6 16e4C0S6 Booths sftor 

vacdn&tioB 



Chart 1 The development of allergy to Old Tubercuhn following subcutaneous and 
intracutaneous BCG vaccmation 

vaccination, none of the cases have become allergic At the end of the 
second week, two cases (4 per cent) reacted positively, at the end of the 
third week, 8 (15 per cent) and at the end of the fourth week, 15 (28 
per cent) 

As was previously stated, this report is himted to a study of allergy to 
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doses of 0 1 and 0 2 mgm of Old Tuberculin Wallgren (1), in a study 
of 33 intracutaneousl}’- vaccinated children, found they all developed a 
positive Mantoux reaction to 1 0 mgm He reports that hypersensitive- 
ness usually develops in six to seven weeks, and always by the SLxteenth 
week He advises revacanation if allergy fails to develop by the sixth 
or seventh week Pansot and Saleur (2), reporting on 651 infants sub- 
cutaneously vacanated with 0 01 to 0 02 mgm of BCG, found but 62 
per cent positive Mantoux reactions in the group The dose of Old 
Tubercuhn used is not stated In 914 subcutaneously vacanated new- 
born infants who were given a dose of vaccine comparable to 0 01 of our 
vacane, (400,000 baaUli), Cantonnet (3) reported 54 per cent positive 
Mantoux reactions m one year Foley and others (4) found 48 per cent 
of 285 subcutaneousl}'' vacanated children had developed a positive 
Pirquet At the seventeenth month foUowmg vaccination, the number 
of positive reactors was reduced to 18 per cent In a study of a group 
of parenterally vacanated children, Donienech (5) found that one-third 
of the cases became Pirquet positive after vaccination However, -when 
the group was Mantoux tested with 10 mgm of Old Tuberculin, every 
case gave a positive reaction It has been our experience that the use of 
doses of tubercuhn rangmg from 1 0 to 10 0 mgm for testing increased 
the number of positive reactions only 10 per cent 
The development of allergj’’ following intracutaneous and subcutaneous 
BCG vaccination has been studied in relation to the following factors 

(1) Dose of vacane 

(2) Age of vaccine 

(3) Age of patient at tune of vaccination 

(4) Local lesion 

(5) Lymph node reaction 

(6) Exposure before and after vaccination 

The number of cases in the subcutaneous group is very small and there- 
fore the figures of that group wiU be presented occasionally without 
comment However, sufficient cases are available m the intracutaneous 
group to warrant studying the effect of the factors mentioned above upon 
the development of allergy 

(i) Dose of vaccine As we have previously stated, smaller doses of 
vacane are used for subcutaneous than for mtracutaneous vacanation 
The doses range in the former from 001 to 05 mgm , in the latter, from 
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003 to 0 30 mgm On several occasions, the dose was divided, and 
equal parts given m each thigh, represented in table 1 as 2 x 0 15 and 
2 X 0 01 One miUigram of the bacterial suspension contains 40 milli on 
shghtly virulent baaUi 

It would appear from these findings in table 1 that a dose of 0 15 mgm 
IS superior to smaller doses in producing allergy, but larger doses do not 
increase this advantage In the small subcutaneous group, the 0 01 
dose is supenor to smaller doses in producing allergy Both patients 
who received larger smgle doses, 0 03 and 0 05 mgm , developed a positive 


TABLE 1 

Comparatnc study of allergy tn subcutaneous and tnlracutaneous BCG vaccination in relation 

to dose of vaccine 


DOSE 

NUMBER OF CASES 

POSmVE UANTOUX REACTION 

Intracutaneous vaccination 

rngm 



0 003 to 0 1 

33 

18 (55%) 

0 15 

169 

142 (84%) 

2 X 015 

24 

21 (87%) 

0 30 

21 

16 (76%) 


Subcutaneous vaccination 


0 001 to 0 005 

21 

10 (48%) 

0 01 

6 

S (83%) 

2 X 001 

5 

4 (80%) 

0 03 



0 05 

2 

2 (100%) 


Mantoux reaction However, with these larger doses, the incidence of 
local cold abscesses is high and therefore they are undesirable 

(2) Age of vacctne The bacillary suspension used for vaccination in this 
study is prepared from culture every ten days The age of the vaccine 
consequently ranges from one to ten days From table 2 it is apparent 
that the older vaccine is as eflacacious in producing allergy as that freshly 
prepared The age range of the vaccine is small, and it is problematical 
whether any difference would be found with vaccines several weeks old 
In this respect, Heunbeck (6) found that ten cases who were given 45- 
day-old vaccine subcutaneously aU failed to develop a positive Pirquet 
reaction 
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(3) Age of pahcnt at tunc of vacctnahon In a group of 251 mtracutane- 
ously vaccinated children whose allergy was studied in reference to their 
age, 238 (95 per cent) were less than one year of age No difference m 
the frequency of positive reactors during any penod of the first year was 

TABLE 2 


Comparaltte study of allergy in inlracutaneom BCG vaccinahon in rdalton to age of vaccine 


AGE 

1KTEACCTA^'E0ES 

Number oC c&ses 

Positive Mantoux reaction 

(JojI 



0-2 

42 

36 (85%) 

2-4 

45 

37 (82%) 

4-6 

62 

53 (85%) 

6-S 

42 

31 (74%) 

8-10 

51 

42 (82%) 


TABLE 3 

Comparative study of allergy tn intracutaneous and subcutaneous BCG vaccination in rdalton 

to age of paitenl 


AGE 

KtTklBEa or CASES 

rOSmVE MANTOUX EEACTIOS 

Intracutaneous i acanation 

mcnlhs 



0-6 

184 

150 (82%) 

6-12 

54 

48 (88%) 

12-36 

13 

4 (31%) 


Subcutaneous vaccination 


0-6 

16 


6-12 

11 


12-72 

14 

8 (57%) 


noted (table 3) The age is represented m table 3 m six months penods 
However, a more detailed study was also done, considenng the age of the 
children when vacanated, at monthly intervals, but no difference was 
found Only 13 children vaccinated after the first year of hfe are avail- 
able for this study, 4 of whom became allergic We do not feel justified 
m drawing any conclusions from this small number In the subcutane- 
ous group, no difference in the frequencj’^ of the development of a positive 
Mantoux reaction was noted at different ages 
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(4) Local lesions Local lesions which develop following vaccination 
with BCG differ according to the method of injection of the vacane 
Following intracutaneous vaccmation, a lesion resembhng a sohtary 
maculopapular tubercuhde developed in 91 per cent of the cases, and 
became necrotic in 53 per cent In the subcutaneous group, a deep 
nodular mass was felt in 61 per cent The mass enlarged and broke 
through the skm in 54 per cent 

We may conclude from the data m table 4 that the development of 
allergy bears a direct relationship to the seventy of the local reaction to 
the vaccine This is in accord with the report of Foley and others (4) 
In a group of 285 subcutaneously vaccmated children, they found a 

TABLE 4 


Comparative study of allergy in intracutaneous and subcutaneous BCG vaccination in relation 

to local lesions 


LOCAL LtSlOV 

MIMBEL OT CASES 

rOSmVE UANTOUX 
XEACnOV 

Intracutaneous vacanation 

No local lesion 

WKM 

11 (42%) 

Local lesion— not necrotic 


107 (78%) 

Necrotic local lesion 

119 

105 (88%) 

Subcutaneous vacanaUon 

No local lesion 

16 


Nodular mass — no ulccrabon 

3 


Cold abscess — ulccraUon 

22 

■ 81^1 


positive Pirquet reaction m 48 per cent However, among 22 of the 
group with local nodules, and m 68 who developed cold abscesses, the 
incidence of a positive Pirquet reaction w'as 90 per cent 

(5) Inguinal lymph node rcachons Following vaccmation on the thigh, 
enlargement of the inguinal Ijmiph nodes was evident to clinical ex- 
amination in 76 per cent of tlie intracutaneous and 56 per cent of the sub- 
cutaneous cases The nodes suppurated in 15 per cent of the intracu- 
tancous group, and in 2 per cent of the subcutaneous cases A survey 
made recently in our group has revealed that the number of suppurating 
inguinal nodes following intracutaneous vaccmation with 015 mgm 
BCG IS over 25 per cent The relationship between the development of 
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allergy and enlargement and suppuration of the mgumal nodes is pre- 
sented m table 5 

The data in table 5 show very strikmgly that, as was noted in the study 
of local reactions, there is a direct relationship between the severity of the 
lymph node reaction and the development of allergy 

TABLE 5 


Comparaltve study of dlergy tn tulraculancous and subcutaneous BCG vaccinalton tn relation to 
demonstrable alterations tn tngutnal lymph nodes 


XYUFH NODES 

JNTRACDTANi: OUS 

SUDCDTANEOUS 

Number 
of cases 

PosiU^x Man 
toux reaction 

Number 
of cases 

Positi>*e Man 
toux reaction 

No nodes 

67 

37 (55%) 

19 

8 (42%) 

Enlarged nodes 

173 

143 (83%) 

21 

13 (62%) 

Suppurating nodes 

43 

43 (100%) 

1 

1 (100%) 


TABLE 6 

Comparaltve study of allergy in intracutaneous and subcutaneous BCG vaccination tn relaiton 

to exposure 


EXPOSURE 

1 

INTCACUTANEODS | 

SUBCOTANEOUS 

Number 

PosiUveMan 

Number 

Positne Man 



of cases 

toui reacuon 

1 of cases 

toux reaction 


Exposure wuthm three months prior to vaccination 


1 

No exposure 

89 

62 (70%) 

21 

7 (33%) 

Exposure to closed tuberculosis case 

68 

60 (88%) 

5 

4 (80%) 

Exposure to open tuberculosis case 

91 

77 (85%) 

15 

1 

12 (80%) 


Exposure after xaccimtion 


No exposure 

121 

88 (73%) 

30 

16 (53%) 

Exposure to dosed tuberculosis case 

73 

58 (79%) 

5 

2 (40%) 

Exposure to open tuberculosis case 

57 

50 (88%) 

6 

5 (83%) 


{6) Exposure to tuberculosis We have divided our study of allergy in 
relation to exposure mto two phases (1) exposure to tuberculosis occur- 
ring within three months pnor to vaccination, and (2) exposure occurring 
immediately after vacanation Smee only those children with a negative 
tuberculin reaction are eligible for vaccmation, exposure longer than 
three months pnor to vaccination should theoretically have no effect 
upon the development of allergy following vaccmation 
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From table 6, we see that a higher percentage of those children who 
were exposed to open tuberculosis within three months prior to vacci- 
nation developed a positive Mantoux reaction than children not ex- 
posed There are several possible explanations for this unexpected 
finding It may be a purely accidental finding, or a number of the 
children who were exposed to open tuberculosis, and gave a negative 
tubercuhn reaction at the time of vaccmation, may have already been 
naturally infected, and been in the preaUergic incubation penod of 
tuberculosis, or many of the children exposed to open tuberculosis 
before vaccination continued to be exposed after vacanation as well 
The greater incidence of allergy in the exposed group may very well 
be due to the subsequent exposure rather than that which preceded the 
vaccmation 

We would naturally expect exposure following vaccmation to affect 
the incidence of the development of allergy, since some of the children 
exposed to open tuberculosis may become naturally infected Aronson 
and Dannenberg (7), in a study of 70 orally vaccmated infants, found 
no definite relationship between the mcidence of allergy and the type of 
exposure following vaccination They report positive tubercuhn reac- 
tions in 82 per cent of the cases exposed to open tuberculosis, in 93 
per cent exposed to closed tuberculosis, and m 75 per cent who were not 
exposed Turpin (8), however, found 10 to 20 per cent more positive 
reactors in a group of orally and parenterally vaccmated children who 
hved in a tuberculous environment as compared to a vaccinated group 
m a nontuberculous environment 

The positive tubercuhn test produced by BCG vacanation is not a 
permanent phenomenon In a considerable percentage of the cases the 
tubercuhn allergy becomes less intensive between six and twelve months 
after vaccination and gradually becomes negative after twelve months 

The relative number of disappeanng positive Mantoux tests in the 
exposed group is less than in the nonexposed At the end of thirty 
months, there are 64 per cent positive reactors m the former group as 
compared to 40 per cent m the latter This is probably attributable to 
the occasional occurrence of natural infection in the exposed group 

All findings thus far reported have comprised results following one 
vaccination only Children who were revaccinated were scored only to 
the tune of the second vaccination In the small group of children who 
were vaccmated more than once, an mteresting finding was noted 
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This group comprises only children who failed to develop allerg}’^ follow mg 
the first vaccination 

The findings presented m table 7 mdicate that there are apparently 
some children who cannot be made allergic to Old Tuberculm despite 
repeated vaccinations with BCG A satisfactory explanation of this 
phenomenon cannot be offered 


TABLE 7 


Study of allergy folio jnn% reeacctnalton BCG in children jtho did not develop allergy folloivtng 

the first vaccination 


IECTHOD 

1 roixowiNC 1st 

1 HEVACCINATtOV 

rotxowiNG 2nd I 

KZVACCINATION I 

1 

TOLLOWINC 3&D 1 

iEVACdNATION I 

rOLLOWING 4 th 
REVACONATION 

Num 
ber of 
cases 

Positive 

Mantoux 

reaction 

Num 
ber of 
cases 

Positive 

Mantoux 

reaction 

Num 
ber of 
cases 

Positive 

Mantoux 

reaction 

Num , 
ber of ! 
cases 

Positive 

Mantoux 

reaction 

Intracutaneous 1 

Subcutaneous 

26 

13 

11 (42%) 

3 (23%) 

10 

7 

1 (10%) 

1 (14%) 

2 

0 (0%) 
(0%) 

■ 

0 (0%) 
(0%) 


SUMMARY 

1 A report of the development of allergy to Old Tubercuhn (0 1 
and 0 2 mgm ) in 292 intracutaneously and 41 subcutaneously vaccmated 
children is presented 

2 Relatively more of the intracutaneous group developed a positive 
Mantoux reaction than of the subcutaneous group, 80 per cent and 62 
per cent respectively 

3 Allergy developed sooner m the intracutaneous than m the sub- 
cutaneous cases The highest incidence of allergy m both groups oc- 
curred at the end of the sixth month 

4 The percentage of positive Mantoux reactors at the end of the first 
year following vaccmation was 75 per cent in the intracutaneous group, 
and 50 per cent in the subcutaneous group, at the end of the second 
year, 45 per cent and 36 per cent, at the end of the third year, 42 per cent 
and 30 per cent 

5 In the mtracutaneous group, a 0 15 mgm dose produced a greater 
madence of allergy than smaller doses Larger doses showed no ad- 
vantage over the 0 15 mgm dose In a small dose range used for sub- 
cutaneous vacanation, no effect upon the madence of allergy was noted 
Two cases> with 0 05 mgm doses both developed a positive Mantoux 
reaction, but such doses have the undesirable feature of produang 
local cold abscesses 
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6 The inadcncc of the development of allergy vas not influenced by 
tlie age of the patient at Uic time of vacanation 

7 A direct relationship exists bctv cen the inadence of the develop- 
ment of allergy and the sc\ eritj of tlie local reaction 

8 A direct relationship exasts between the incidence of the develop- 
ment and tlie sevcritj' of the reaction of the regional Ijanph nodes 

9 The age of tlie vacanc (1-10 days) does not influence the inadence 
of positive hlantoux reactors 

10 Rclativelj more cases exposed to open tuberculosis before vac- 
anation became positive to the hlantoux test than those not exposed 

11 Rclati\ ely more cases exposed to open tuberculosis after vaccina- 
tion became Mantoux positive tlian those not exposed 

12 There were some dnldrcn who could not be made allergic to Old 
Tuberculin despite several vacanations w'lth BCG 

CONCLUSIONS 

1 From tlie point of x icw’ of production of allergy to Old Tubercuhn 
tlie mtracutaneous BCG vaccination is superior to the subcutaneous 
method 

2 The optunum dose of vaceme for produang allergj' in the intra- 
cutaneous group is 0 15 mgm 
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TREATMENT OF PULMONARY TUBERCULOSIS WITH 
GOLD SODIUM THIOSULPHATE^. = 

MEUTN TESS 

During the past twelve years since MpSllgaard (1) pubhshed the results 
of his study of sanocrysm (gold-sodium-thiosulphate) and made claims 
that the substance has a specifically curative effect m tuberculosis, there 
have been hundreds of men who have tried the drug on patients and re- 
ported their results However, there is still no umform opimon as to its 
place as a therapeutic agent Most of the writers m foreign countries, 
but not aU by any means, report good results and advocate its continued 
use, some advocating it along with other treatment, while others rely 
upon it solely, combined with bed-rest The writer received the im- 
pression that in the Umted States the predominant opinion is that gold 
IS of little or no use (2) (3) Since there are many who have derived 
unquestionably good results and since we cannot accurately compare 
climcal records and statistics of any two writers, because each has his 
individual method of interpreting results, it appears that work with 
sanocrysm will continue for some time before umversal agreement as to its 
merits can be determined 

An exhaustive review of the hterature for this type of a report is 
obviously unnecessary However, it was thought practical to mention 
some of the fundamental facts that have been observed by others and 
have been the grounds for much discussion 

Mjzlllgaard beheved that sanocrj'sin, introduced into the bloodstream, 
permeates tuberculous lesions and there kills many, if not all, offending 
bacilh The resulting reactions were interpreted as being due to the 
hberation of toxins from the baalh, that is, a tubercuhn-hke reaction 
To offset these reactions, he prepared and admimstered, at the first sign 
of a reaction, an antiserum obtamed from horses which had been in- 
jected with “defatted” formahn-treated baciUi Some men msist that 
this antiserum must be given, and that the cause of so many unfavorable 

* From the Robert Koch Hospital, St Louis Mumapal Tuberculosis Samtanum, Koch, 
Missouri 

* Read before the Trudeau Club of St Louis, St Louis, Missoun, May 7, 1936 
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results IS due to the fact that many men failed to accept hijfllgaard’s 
advice that this serum be used The general opinion noiv held is that 
most of the reactions are symptoms of metalhc poisoning and not tuber- 
cuhn-like shock Therefore, the serum has been discarded bj most 
clinicians and recourse has been made to smaller and less frequent doses 
of gold 

According to the present-day opmion, the action of sanocrysm is due 
to stimulation of the natural defences of the body, producing mcreascd 
resistance and a stimulating effect on the formation of new connective 
tissue (4) (5), and not a bactencidal action as hijfllgaard proposed 
The increased resistance manifests itself by lowered temperature, gam 
m weight, more favorable blood counts and disappearance of tubercle 
bacilli from the sputum The formation of connective tissue is appar- 
ently due to stimulation of the rcticuloendothehal system and fibro- 
gcnetic tissue (6) The contraction of this connective tissue causes the 
pulling together of cavities and a tendency to fibrosis as shown by X-ray 

Since the action of sanocrysm is one of healing and stimulation of cells 
entering into the formation of scar tissue, it is quite obvious that when 
such tissue has alrcadv been formed, as in old fibroid cases, little good can 
be expected Early cases, tliosc of not more than a year’s duration, seem 
to show the best results By early cases I am not referring necessarily 
to those with little involvement, as the hlinimal or hlodcratelj Ad- 
vanced group, but only to those VMth short duration of the disease Sucli 
early cases that are of the acute or subacute type, or dironic fibrocaccous 
types m whicli there arc rclativelj recent discrete tubercles, are the cases 
that arc most often favorably affected (We did not take this into 
consideration in the selection of our group as I shall desenbe later ) 

Another large group of patients to v\ horn gold is often giv cn v\ itb fav or- 
able results, arc those in whom collapse measures arc used Cases 
havnng pneumothorax, phrenic nerve operations, or thoracoplasties, in 
whom there occurs a spread of the disease to the better side, often have 
the new process controlled b\ gold therapv 

The earlv worker-? used large siigle doses and continued them until a 
large amount of gold had been given It was thought by manv that a 
reaction must be produced in the patient in order to get results It was 
not uncommon to begin w ith do'^cs of 500 mgm and rapidh increase them 
to 1000 or even 1 SOO mgm The total do-^-’gc v aricd between 10 and 50 
grams It did not take long, however, for men to observe that the 
patients could not tolerate this Most men now begin with 50 to 100 
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mgm and gradually increase to a masimuni single dose between 500 and 
750 mgm The sum of all the gold given varies between 6 and 9 grams 
Some of the results often observed are a drop m temperature, rather 
gradual (over several months duration), and often to normal This, of 
course, is absent in a chronic group of patients (such as ours was) because 
the temperature usually approaches normal If the dosage is not too 
large and no gastrointestinal mvolvement exists, the appetite is often 
stimulated and the patient gams weight 
As the lesion in the lung forms scar tissue, the sputum decreases mark- 
edly in amount Vanous writers report the disappearance of tubercle 
baalh from the sputum m as high as 50 to 75 per cent 
The blood exammation done by many shows a return of the sedi- 
mentation rate to normal and a differential count that approaches normal 
A substantial increase in monoc^'tes is observed by some men, being 
interpreted as a stimulation of the reticuloendothehal system (4) (6) 
The subjective feehng of well-being is also described by many It 
IS only natural to expect such an occurrence with the disappearance of 
toxiaty 

The comphcations encountered are chiefly those of heavy-metal 
poisonmg Nausea and vomitmg are about as frequent as seen in cases 
receiving salvarsan The seventy and duration varies with the m- 
dividual A certam number cannot tolerate gold at aU and in them 
the mjections must be decreased or stopped entirely One must be 
careful to give the gold on an empty stomach and caution the patient to 
eat hghtly at the followmg meal Along with these complamts occur 
chilly sensations and nse in temperature Such symptoms rarely persist 
over tn'elve to twenty-four hours Albuminuria of moderate degree 
may be observed frequently Treatment need not be stopped for this, 
but large amounts of albumin require immediate discontinuation of gold 
Skin eruptions, usually of a mild degree, occur in individuals sensitive 
to gold These may go on to an exfoliative dermatitis and death It is 
well to discontinue gold in the presence of a dermatitis, at least for a 
time, and if return to gold is advisable, do so cautiously with small doses 
Icterus caused by hver damage is a rarer complication and accompamed 
by death in many cases Stomatitis with ulcerative lesions and sahva- 
tion may be encountered Aching in the limbs and joints, usually 
transient, occurs at times In fact, all comphcations seen from heavj'^ 
metals may be manifested by gold 

An excitation of the lesion with a defimte spread b}"^ X-ray and physical 
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examination, high temperature, and general toxicity may be seen Such 
cases usually occur in patients receiving large doses 
One cannot tell by any previous symptoms or by any type of lesion 
present, the group of cases that wiU react unfavorably Aside from the 
group who are extremely lU (who should, of course, be excluded), one 
may expect comphcations in any of the patients It is for this reason 
that treatment must be started with small doses, and increased according 
to the patient’s tolerance Some will be found who will not tolerate gold 
at all 


OUR ARFROACH 

Since no previous work with gold had been done at Koch Hospital, 
and smce excellent laboratory and X-ray facihties were available, we 
deaded to observe the action of this drug on a number of our patients 
Arrangements were made with the Abbott Laboratones, and they gen- 
erously furnished without cost enough gold-sodium-thiosulphate to 
carry out our experiment (Sanocrysm is the trade name given the sub- 
stance by the ongmal manufacturers Therefore, we nghtly should 
refer throughout to our substance as gold-sodium-thiosulphate, which is 
the correct chemical name of the drug, however, since many know this 
drug better by the term “sanocrysm,” we shall often refer to it by this 
name, or simply “gold ”) 

At the start of the course of treatment, the entire staff and I myself 
were more or less prejudiced against gold If one reviews the literature 
critically this is only to be expected With this fact in mind, our senes 
would of necessity comprise those patients m whom the staff considered 
collapse therapy inadvisable, and those m whom the past treatment had 
been inadequate to control the disease All patients had had the disease 
(with two exceptions) for over one year (some had had it fifteen years) 
All cases showed bilateral involvement, many with extensive mfiltrations 
and cavitation The actual average duration of disease of all patients 
was five and one-half years I mention this to show that the group 
chosen was far from ideal, it was not at all the type m which gold was 
indicated, as recommended by other men, and it was, in fact, a group 
in which nothing but sanatorium routine could be offered 
Fifty odd cases of this tjqie were selected throughout the hospital and 
presented at staff meetmgs Those in whom some type of collapse meas- 
ure seemed indicated were withdrawn, leaving forty-eight in all 
Recognizing the necessity of controls, the group was divided approxi- 
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mately in half To make an unbiased control of an experiment with 
tuberculous patients is a most difficult task However, we followed 
closely along the method advocated b}’' Sweany (4) for his group of 
patients We used the follomng four methods of control 

(1) A group of patients as nearly like the treated patients as possible, selected 
with the help of the residents on whose divisions the patients were The 
residents and myself reviewed the X-rays, physical evammations, laboratory 
reports, temperature curves, and in this manner got two groups as comparable 
as possible A half-dozen, rather than one man’s judgment, made the se- 
lection 

(2) Any patient with tuberculosis is apt to do better if he feels that somethmg 
IS being done for him Therefore, the control group received salme mtrave- 
nously every time the other group received gold Six of the control group were 
told that they received gold along with their antisyphilitic treatment All 
who consented received at least some form of mjection 

(3) One patient who was selected for treatment refused and was added to the 
control group 

(4) “Auto-control ’’ By this we mean a comparison of the patient’s climcal 
course before and following treatment This, of course, supplies the most 
valuable means of control 

At the end of the course of treatment the patient’s X-rays, physical 
exarmnations, laboratory reports, temperature, etc were again reviewed 
by the vanous resident physicians, the roentgenologist, and myself 
After due consideration of aU these factors the patients were classified 
as to whether they were improved, unchanged, or worse 

If all the cases selected had been in good condition we would have 
expected good results with or without gold However, since all the 
patients were m rather poor condition, we should not attribute a change 
for the worse entirely to gold if the control group also showed such a 
change Therefore, the comparative results, six months after the be- 
gmmng of the treatment, m the treated and control groups are the basis 
for commending or condemnmg gold therapy 

The course of treatment was begun with 5 mgm , then 10, 25, 50, 
100, 250, and on up Two single injections of 500 mgm were given 
Most of the men who stood the treatment well received about 400 mgm 
per dose The women received usually between 250 and 333 mgm 
This was contmued so that the total dosage for men was set at 6,000 
mgm and for women between 4,000 and 5,000 mgm Some patients 
had comphcations and only small doses could be given, whde in others 
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treatment had to be stopped When smaller doses were used, that is, 
up to a dose of 100 mgm , injections were given two to three tunes a week 
With larger doses the interval was increased to one week or ten days 
In view of my sceptical attitude at the begmmng of this study I was 
surprised at the wholly unexpected benefit derived from the treatment 
In estimating the clinical course due consideration was given to sub- 
jective symptoms, temperature, weight, physical signs, roentgenological 
findings, sputum and blood counts Table 1 summanzes the chnical 
course of the entire series 

Three in each group died However, the deaths in the gold group 
could not be defimtely ascribed to the treatment The first man who 
died had received only 50 mgm in four divided doses This total 
amount is much less than many workers have given for the first injection 


TABLE 1 

Summary of the results in the treated and control groups 



GOLD GItOUP 

CONTROL GBOUP 

Number 

26 

22 

Slightly improved 

6 

2 

Defimtely improved 

9 

2 

Unchanged 

2 

7 

Shghtly worse 

4 

2 

Much worse 

2 

6 

Dead 

3 

3 

Shght toxic effects 

4 


Severe toxic effects 

4 



He had a large haemorrhage and died several days later The second 
man had received only 225 mgm in seven divided doses This total 
amount likewise is less than some authors recommend for the imtial dose 
and it would seem to be too small for a lethal toxic effect This patient, 
too, haemorrhaged and died m about one week The third patient, a 
white female, had received 1,325 mgm Her treatments had been dis- 
continued two weeks before her death because she had complained of an 
^’ggrs-vation of gastrointestinal distress, which had been present pre- 
viously She likewise had a haemorrhage and died two days later 
With her haemorrhage she had severe pain in the left chest and became 
dyspnoeic It was suspected that she developed either a spontaneous 
pneumothorax or an atelectasis due to the plugging of a bronchus with 
blood Preceding the haemoptysis, this patient had been m a fair 
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general condition These three fatal cases had marked bilateral disease 
with large bilateral cavities 

Our percentage of benefited patients compared verj’' favorably with 
those of other groups as hsted by Sweany (4), espeaaUy when we con- 
sider the advanced stage of the disease and the poor results of the control 
senes 

The average age of the gold group was 38 years and of the control 
group 40 years The average duration of illness for the gold group 
was 5 7 years, and for the control group 5 4 years For those definitely 
improved the average duration of illness -a as between 3 and 3§ years, 
substantiating what has been said before, that earher cases receive the 
most benefit from this form of treatment 

TABLE 2 


Results according to color and sex 



TOTTEIIAIX 

\miL TEUALE 1 

i 

COLORED lUIX i 

... 1 

COLORED IXSIAXE 

Gold 

group 

Control 

group 

Gold 

group 


Gold 

group 

Control 

group 

Gold i 
group 

Control 

group 

Number 

12 

11 

8 

6 

3 

2 

3 

3 

SUgbtly unproved 

3 

0 

1 

2 

1 

0 

1 

0 

Definitely improved 

4 

2 

1 

0 

2 i 

0 

2 

0 

Unchanged 

2 

4 

0 

2 

0 1 

0 

0 

1 

Shghtly "norse j 

1 

2 

3 

0 

0 

0 

0 

0 

Much.-v\orse 

0 

1 

2 

1 

0 

2 

0 

2 

Dead 

2 : 

2 i 

1 

1 

1 

0 

0 

0 

0 


Table 2 shows the classification of results according to color and sex 
The white female m the control group who died had been chosen as the 
control for the treated white female who died, the same was true for one 
"pair” of white males who died, indicating that the arrangement of each 
group was as much alike as possible 

The results m the colored group are directly opposed to the results 
pubhshed by Broch (7) who found that gold had httle effect upon the 
progression of acute exudative tuberculosis m the Negro 

Table 3 shows results based on X-ray findings and subjective symp- 
toms 

Table 4 shows the observations on the sputum, regarding its baallarj 
content and its amount All patients had 5 sputum speamens examined 
by concentration (antiformin) at completion of treatment The three 
patients in the gold group whose sputum became negatixe, v.ere negative 
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for the first time during their treatment, -while the two patients in the 
control group had had negative sputum at different times previously 
The staking observ'ation regarding sputum was the decrease in amount 
found m the gold group This was marked, varying from one ounce to 
16 ounces m some patients 


TABLE 3 

RoenljtKofojtcol resuHs 



COLD GKOtTP 

COSTKOL eXOtJP 

Impro\ ed 

9 

2 

Unchanged 

IS 

12 

Worse 

2 

8 


Suhjectire symptoms 


Impro\cd 

mm 

6 

Unchanged 


3 

Worse 

HJi 

13 


TABLE 4 

Obsmatwns on sputum 



OOUD CSOCT 

CONTHOL eXOOT 

Sputum posiU\ c before — p05iU\ c after 

22 

17 

Sputum positi\e before — negati\c after 

3 

2 

Sputum negative before — negative after 

1 

3 

Sputum negative before — positive after 

0 

0 

Amount of sputum decreased 

12 

4 

Amount of sputum unchanged 

10 

13 

Amount of sputum increased 

4 

5 


TABLE 5 

HaemaMogtcal picture 



COLD GKOTTF 

CONTROL OtOUP 

Less toxic 

9 

5 

More toxic 

7 

6 

Unchanged 

10 

11 


Table 5 summanzes the haematological findings, based on Schilling’s 
differential count “More toxic” indicates shift to the left, -with a 
decrease m l5Tnphocytes By “less toxic” we mean a shift to the nght 
and an increase of lymphocytes Most of the cases chosen were not 
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acutely ill, but had had their disease a long tune (average 5 5} ears) 
and their acute s}Tnptoms and toxic haematological manifestations had 
subsided before the treatment In table 6 the comphcations are hsted 
In three patients the gastrointestmal s}Tnptoms became so disturbing 
that treatment had to be discontinued Mild nausea and vomiting 
occurred about as frequently as in cases receiving salvarsan, and these 
milder symptoms are not included m table 6 

In two patients the dermatitis was severe, covering parts of the 
extremities, the axillae, the chest and back Treatment had to be 
stopped in these cases, and sahne, glucose and sodium-thiosulphate were 
given mtravenously twice daily for ten days The eruptions finally 
cleared m each patient The third patient developed a shght eruption 
on the neck and chin, which cleared when treatments were discontinued 

TABLE 6 


Comphcaitons 



NUMBER or CASES 

Gastrointestinal distress 

4 

Treatment stopped because of gastromtcstinal distress 

3 

Dermatitis 

3 

Albummuna 

2 

Stomatitis 

1 

Increased dyspnoea 

1 

Neuntis (?) 

1 

Spontaneous pneumothorax 

1 

Severe chill (due to salme) 

6 


One patient developed a questionable stomatitis, with some signs of 
ulceration She never had salivation or metallic markings on the gums 
The dentist thought that most of the ulceration might be caused by her 
poor teeth 

One patient with a great deal of scatnng and fibrosis, had an increase m 
dyspnoea This was presumably caused by the deposition of scar tissue 
and the patient will probably suffer from this complamt to a greater 
degree, as he continues to control his disease 

One of the patients who had had a skin eruption caused by gold, also 
developed what we diagnosed as neuntis After her dermatitis began to 
clear, she complained of pains in all extremities, usually of a dull charac- 
ter, but suffiaent to keep her awake at mghts Various sedatives were 
given and infra-red ra} s w ere applied to the extremities The pain and 
discomfort is gradually disappearmg under this simple treatment 
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Si\ patients in the gold group suffered a se\ ere chill on one occasion 
However, it so happened that three control patients reacted in the same 
^^ay on the same daj The cause was finally traced to a contammation 
m the saline u‘:ed 

OnI\ two of our patients developed albuminuria who had not had it 
prcMOush This is an unusually low figure, for most men report this 
condition occurring in one-half or more of their patients Smaller dosage 
and longer intervals between treatments will allow' more complete elim- 
ination through tlic kidncj s, and prevent an accumulation which might 
cause damage to the kidneys McCluskcy and Eichelberger found that 
most of the gold was excreted through the kidneys in one to three days, 
but that some could still be found in the urme 100 to 130 days after 
injection (8) 


SUXQIARX AND CONCLUSIONS 

I believe there is a vcr>' small group of tuberculous patients, probably 
one or two per cent, m whom gold is indicated This group consists of 
patients with bilateral involvement m whom collapse therapy is not 
indicated This group would consist of patients with recent involve- 
ment, not over one to two years’ duration, in whom the disease is acute or 
subacute Such a group might be benefited by gold through the drug’s 
propert} of stimulating scar-tissue formation 
Jklany other gold preparations are on the market, some older, some 
newer than gold-sodium-thiosulphate The amount of gold in these 
compounds vanes greatly, gold-sodium-thiosulphate, being among the 
stronger m this respect, contains 37 4 per cent gold It is probable that 
one of the w eaker gold compounds, or some other compound having the 
same connective-tissue stimulating effect, will come into use Some 
drug of this nature that would produce the same effect, but cause fewer 
comphcations, would mdeed be welcome 
In future treatments I would reduce the dosage considerably, and make 
250 mgm the maximum single dose and 3,000 mgm the total dose If 
more were needed, I would repeat the course We found that our 
senous comphcations did not begin until w'e gave above 250 mgm and 
that the severity of these comphcations mcreased as the dosage was 
increased 

Because of the differences m results pubhshed, any attempt to popu- 
larize sanocrysm therapy among the general practitioners would be dis- 
astrous Only the men thoroughly acquainted with the treatment of 
pulmonary tuberculosis should use this drug, and then it would seem 
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best that treatment be given m a hospital w^here all necessary matenal 
for following the patient is available 
What recommendations for or against gold can be given on the basis 
of our expenence? I suspect that I have not improved the opinion held 
for the use of goldm pulmonary tuberculosis among many of my readers 
It appears that the results obtained in our series, as sho\\Ti by the data 
presented, were, on the whole, fairly encouragmg However, these 
results were obtained in a small series and also suffiaent time has not 
elapsed to tell whether continued benefit will be denved or whether those 
benefited will return to their ongmal condition I shall not hesitate to 
use gold in the future, subject, of course, to the limitations just men- 
tioned 


Editokiai. Note Due to tlie demands upon our space, it was necessary to delete, witli the 
author’s permission, the detailed case histones and an elaborate bibhography that formed 
part of this paper 
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Pl^EUMOPERITONEUM IN TREATMENT OF 
PULMONARY TUBERCULOSIS 

A Preliminary Report' * 

HAROLD GUYON TRIMBLE' and BUFORD H WARDRIP' 

Rapid stndes have been made m the treatment of pulmonary tuber- 
culosis durmg recent years In conjunction with bed-rest, vanous 
lung splinting procedures, used singly and m combinations, have done 
much to effect rest and promote healing of the affected lung areas 
We are familiar with the marked value of such procedures as pneumo- 
thorax., oleothorax, phremc nerve paralysis, apicolysis, intrapleural 
pneumonolysis, and thoracoplasty when they are used in well selected 
cases 

However, with all of these measures at our disposal there is still a 
large group of patients for whom we have had little to offer in the way 
of an active approach to their therapeutic problem This group is made 
up of persons with fairly extensive bilateral pulmonary disease on whom 
a pneumothorax cannot be established because of adhesions and who 
cannot well tolerate, either because of age, debihty, or for some other 
reason, any of the more drastic types of collapse therapy 
There is still another group made up of individuals who have had 
a phremc nerve paralysis, but who have obtamed an inadequate nse 
of the paralyzed hemidiaphragm We feel that these mdividuals 
would profit by a more adequate rise and splintmg of this leaf of the 
diaphragm 

Probably we have all noted pregnant tuberculous women, who, dunng 
the latter months of gestation, have showed a very defimte improve- 
ment m their pulmonary lesions, only to have these lesions become very 
much worse following delivery This observation frequently occasioned 
comment durmg staff rounds and there was considerable speculation as 
to whether the good effect noted dunng the latter months of pregnancy 
was the result of hormonal changes, or whether it was from the mechan- 

' Presented at the annual meeting of the California Tuberculosis Association, Sacramento 
Cahforma, April 3, 1936 ' 

’ Presented m part at a session of the Clinical Section at the thirty-third atmual meet- 
ing of the National Tuberculosis Association, Milwaukee, Wisconsin, June 2 1937 
' Chief, Lung Service, Alameda County Hospitals, Oakland, Cahfomia 
■* Medical Supenntendent, Alum Rock Sanatorium, San Jose, Cahforma 
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ical effect of elevating and splinting the diaphragm In June, 1934, 
after reading an article by Dr Andrew L Banyai in vhich he reported 
a senes of 100 cases of pneumoperitoneum whicli had been used for 
vanous pathological conditions, we decided to tr}' to reproduce the me- 
chamcal effect of pregnancy by the use of pneumoperitoneum With 
the exception of a report of two cases during the previous year b}’- Dr 
Ludwig Vadja, practically nothing else was found in the literature 
regarding the use of pneumoperitoneum in the treatment of pulmonarj'- 
disease, although pneumoperitoneum and oxj'peritoneum have been used 
for many years in the treatment of intestinal and peritoneal tuberculosis 
Pneumoperitoneum was used as a diagnostic measure as early as 1902 

Since starting this work with pneumoperitoneum we have used the 
procedure in about eighty cases Statistically our results are not 
remarkable because it has been employed in instances where, for the 
most part, there was practicall3f nothing else to offer in the waj^ of 
active therapy Frequently the patients were almost moribund before 
they were seen On the other hand, some very interesting results have 
been obtained and we have come to feel that the procedure has a place 
of therapeutic importance m the treatment of certain tj'pes of pul- 
monary tuberculosis 

As mentioned, the pregnant tuberculous woman suggested to us the 
possible value of the procedure Dr Burgess Gordon of Philadelphia 
has also tned to reproduce the mechanical effects of pregnancjf bj'' a 
different method, namely by the use of a tailored, snugl}*^ fitting abdom- 
inal binder By this means he was able to increase the intraabdominal 
pressure and therebj' cause some elevation and splinting of the dia- 
phragm The amount of elevation of the diaphragm even during the 
latter months of pregnancy may be only from 2 to 3 cm , but it is ap- 
parently sufficient to be of benefit to pulmonary lesions If the amount 
of elevation caused by pregnancy is of value, we can be quite certain 
that the amount obtamed by the use of pneumopentoneum ivill also be 
helpful because as much as two or three times this amount is obtained 
by the procedure 

The greatest degree of collapse has been obtained by the use of pneu- 
mopentoneum in conjunction wnth phrenic nerv'e paral>sis With the 
addition of subphrenic pressure by pneumopentoneum, the paralyzed 
leaf of the diaphragm may nse sufficientlj to reduce the volume of the 
lung to as little as one-third of its original \ olume Usuallj the amount 
of elevation obtained by this combination is about double that obtained 
by the use of the phrenic ner^'e procedure alone 
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When a satisfactory pneumoperitoneum is established, there is almost 
always some limitation of diaphragmatic motion with normal breathing 
(it may be increased by forced breathing) and often the diaphragm is 
almost completely sphnted The amount of diaphragmatic rise vanes 
with the individual, but a rise to as high as the third interspace anteri- 
orly on each side has been noted from pneumoperitoneum alone (See - 
case 4 ) We were interested to note that the elevation of the diaphragm 
was a little greater with the patient in the upnght position, also, that if 
the patient was on one side constantly, the uppermost hemidiaphragm 
was more affected Consequently, when pneumoperitoneum is used 
m conjunction with phrenic nerve paralysis, the patient is kept upon 
his good side This, of course, is contrary to the procedure when a pa- 
tient is placed at postural rest or upon a bolster 
An abdominal binder used m conjunction with pneumoperitoneum 
has in our experience not caused any greater elevation of the diaphragm 
with the patient either upright or recumbent, as noted by comparison 
of X-ray films taken with or without the bmder 
The techmque rmght be briefly descnbed by saying that it is very 
similar to giving pneumothorax refills Although any pomt of the 
anterior abdormnal wall may be used as a puncture site, there is definite 
advantage to a standardized procedure We have used the following 
The patient is placed in a reverse Trendelenburg position This position 
IS very effective in localizing the abdormnal air beneath the puncture 
site, and as a result, a fluctuating manometer reading is usually obtained 
almost as soon as air is first introduced The site chosen for puncture 
has been just lateral to the left rectus abdoinims and immediately below 
the costal margin This area has the advantage of not overlying any 
particularly vulnerable viscera and the proximity to the ribs permits the 
skin to offer some resistance to the needle rather than being pushed m 
front of it This latter fact is especially welcome when the abdominal 
wall IS flaccid, such as one is apt to find m a thin multiparous woman 
The site is well anaesthetized by an injection of 3 cc to 5 cc of one 
per cent procaine down to the peritoneum An ordinary pneumo- 
thorax needle (2-inch, no 19 gauge, short bevel) is used for the intro- 
duction of air and the procedure is identical with that used for pneumo- 
thorax With the initial fill an oscillation of the manometer may not be 
obtained, but one can determine when the needle has entered the pen- 
toneal cavity by the lack of tissue resistance in front of it and the ease 
with which the air flows through the needle Followmg the imtial in- 
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jection of air there may be some discomfort and shoulder pam for a few 
daj s, but if the pam is severe it can be relieved by elevating the foot 
of the bed which removes the air from the lower surface of the dia- 
phragm After pneumopentoneum is established, the manometer read- 
ings are almost alnays positive and may go as high as plus 7 cm , plus 
5 cm (water manomenter) or more The osallations of the manometer 
are narrow as compared to those encountered with pneumothorax, and 
are paradoxical The amount of air given should be comparatively 
small with the first few refills to avoid undue discomfort Thereafter 
the amounts of the refills vary from 200 to 500 cc twice a week, or 500 
to 1000 cc once a week This, of course, vanes with the rate at which 
the air is absorbed Because of a relatively large area of peritoneal 
surface, the air from the pentoneal cavity is absorbed more rapidly than 
from the pleural space 

As with pneumothorax, comphcations can and do arise, tliough m 


Plate 1 

Fig 1 Normal chest at eight months gestation Dotted hncs indicate level of diaphragm 
before pregnmej 

Fig 2 Normal chest of paUent who was etamincd as a tuberculosis contact 

Fig 3 Chest of same individual who subsequentlj developed tuberculous enteritis and 
pentonitis nith resulting tympanitis Film illustrates marked elevation of the diaphragm 
resulting from intraabdominal pressure Dotted lines indicate original lev cl 

Case 1 J P , age 33 Italian housewife 

Fig 4 August 1, 1934 Patient first seen at this time with ertcnsive bilateral lesions 
A nght arbfiaal pneumothorax started 

Fig 5 September 14, 1034 Selective collapse of nght lung by pneumothorax Left 
pneumothorax attempted but unsuccessful because of adhesions Pneumopentoneum 
started in December, 1934, to sphnt the left lung 

Fig 6 February 11, 1936 Pneumothorax and pneumopentoneum efrccUvc in controlhng 
lesion in nght lung Pneumopentoneum has resulted in marked elevation and splintmg of 
both leaves of the diaphragm There has been much clcanng of the left lung field Sputum 
IS diminished, though still positive, and patient has shown much clinical improvement 

Case 2 Wra J E , age 47 Insh \mencan salesman Had pleurisy in 1932 Onset of 
symptoms of present illness in October, 1935 First seen in January, 1936 

Fig 7 December 30, 1935 Acute exudauve lesion in upper portion of the left lung 
Sputum positiv c Attempts to establish a left artifiaal pneumothorax unsuccessful 

Fig S February 24, 1936 Showing elevaaon of the left hcmidiaphragm following 
tenporaty paralysis of left hcmidiaphragm done on February 14, 1936 

Fig 9 March 13, 1936 To augment rise of the left hcmidiaphragm a pneumopentoneum 
was started February 24, 1956 The patient has been kept on his nght side to locahre air 
beneath the left leaf of diaphragm Pneumopentoneum has almost doubled the degree of 
elevation of the left hcmidiaphragm Note clcanng of the left lung field 
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our senes these ha^e been fe^\ There seems to be little danger of 
puncturing a gut unless a loop of bowel should be adherent to the an- 
terior abdominal wall at the site of the puncture To our knowledge, 
this complication has not occurred in our series Fluid is encounteied 
m a small percentage of cases There has been one case of adhesne 
peritonitis which eventual!} complete!} obliterated all free space This 
caused the patient practical!} no discomfort at the time, and although 
it occurred o\ er a } ear and a half ago, she has suftered no ill effects Her 
pulmonar^ lesions are much impro\ed IModeratc weight loss is rather 
frequentl} encountered One patient died ot an air embolus 


PL\Tr 2 

C(Kc 3 II D , igc 43 W lute mile, musicim 

Tig 10 tugusl 20, 1034 r\tensi\c bilatcnl pulmontn Icmoit; more c\ten‘:i\e on the 
nght Right artilici'il pncumotliori't from Janunrt to October, 1915 Colltpsc entircK 
imcl equate 

lig 11 September IS, 1935 Right phrenic nenc a\uhed March 1935 Good ri^c of 
nght hcmidiaphragm Splinting of the nght lung still considered inadequate and pneunio 
pentoneum Mas started in October 1935 Pneumothorav abandoned Sputum still po«iti\e 

Fig 12 Febniata 11, 1936 ISotc addition il ri'c follow ingpneumopentoneum (4 months) 
\mount of sputum reduced and is now negatwe for acid fast organisms 1 ilm illustrates 
additional nsc that can be obtained from pneumoperitoneum Vote the presence of pen 
toneal fluid 


Ctnc 4 R R , age 24 \\ hitc student nurse 

Fig 13 \ugust 15, 19-i4 The patient was at bed rest from December 193->, to \pril 
1934 Pneumothora\ was attempted without success in \pril 19r4 Right phrenic ner\ c 
was crushed in Januata 1935 Poor n'c Ca\it\ still open in June, 19-15 

1 ig 14 I ebniara 16 19i6 Pneumoperitoneum started in June, 1935 and continued to 
date Pneumopentoneum has resulted in marked splinting and ek\ation of both lea\es of 
the diaphragm Dotted lines mark the onginal lc\ cl Thccaeite in the nght subclae icular 
region is clo-ed Sputum is negatn e 

Cure 5 Robert R age il White mile newsboe 

Fig 15 September 26 I9il I he patient was first seen at this time with an evtensue 
ineohemcnt of the right lung Pneiimolliorax not possible because of adhesions 

I i„ 16 June 9 193-) Kulit phrenie neree aeuNion in Jamiara in-i. Good rise as 
shown Iloweser, it was not efiectiee in controlling the lesion alone 

I ig 17 \ugust 2'5, ]<),q Lpper stage tboracoplaste JuK PGi I his with phrenic 
neree aeul ion was tempo-ariK adequate in controlling the lesion ‘sputum ncgatiee lie 
was discharged in 1 ebruare 19s} and followed it the clinic Note the lower keel of the 
diaphragm 

I ig I's ‘September 12 19s5 Deeelopcd nee k-sion eeitli large caeite at the n,,ht bisi 
Sputum po itiec Patient eeas readmitted and a pncumopcntoncuri eeas started in OctolKr, 
19s5 

I ig I*! hebruare 19s6 Note the ri e of the right lumidiaphratm with pneumopen 
toncum (1 mo'-tlis) Sputum is neeatiee Caeite is do eel 
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This should be called a preliminan report because tlie procedure 
has not been used sufficient!} long to determine its true therapeutic 
value To date, hovever, three far-ad\anced cases ha^e been made 
sputum-negative Cough and sputum have frequent!} been diminished 
and the patient made more comfortable Cainties v Inch hai e failed to 
close b} an} other aiailable procedure, ha%e been closed b} pneumo- 
peritoneum This IS particular!} true of basilar cavities In one case 
it vas effective m closing a large subclavicular caiit} vhich had been 
present for tvo }ears 

The ps}cliology on the group of patients for i\hom preMoush there 
was vcr} little to offer, has also been of marked benefit 

CONCLUSIONS 

The beneficial effect of the latter months of pregnane} upon pul- 
monary lesions IS apparent!} due to the mechanical effect of elevating 
and splinting the diaphragm The same effect can be obtained to a 
much greater degree b} the use of pneumoperitoneum 

It has a particular!} ^aluable application in patients who have a fair!} 
extensive bilateral pulmonar\ tuberculosis and who cannot be gnen 
pneumothorax because of extensne adhesions and who cannot tolerate 
more drastic procedures of collapse thcrap\ It is also a \aluablc ad- 
junct m obtaining a greater rise of the parah zed hemidiaphragm 
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THE EFFECT OF SPLENECTOMY ON TUBERCULOUS 
INFECTION IN MICE^ 

JESSIE MARMORSTON 

The reports of the effects of splenectomy on resistance to infection are 
contradictory The mass of evidence points, however, to a definite 
depression m both the natural and acquired resistance of animals to 
spontaneous or induced infection with certain microorganisms following 
splenectomy ^ 

Bardach (2) observed that splenectomized dogs succumbed m a very 
high percentage (80 per cent) of instances to an mduced anthrax infec- 
tion Only 20 per cent of the controls died Morris and Bullock (3) 
studied the effects of splenectomy in immature and mature rats on the 
mortality to spontaneous mfection with Bacterium enteritidis (Gaertner) 
dunng the course of an epizootic in their laboratory stock Their 
experiments suggest that removal of the spleen lowers the resistance of 
the rat to the spontaneous infection In view of the significance of the 
experiments, it is regrettable that no mention is made in the author’s 
report as to the presence or absence of anaemia followmg splenectomy 
in the rats used During the past few years it has been demonstrated 
that Bartonella muris anaerma follows removal of the spleen m almost 
all strains of rats used for laboratory purposes (4) (5) (6) (7) (8) 

The factor of latent infections was ehmmated in the experiments of 
Marmorston (9) on the effect of splenectomy m mice to a subsequently 
mduced Bacterium enteritidis (Gaertner) infection Marmorston ob- 
served that in a strain of mice highly resistant to bactenal infection, the 
removal of the spleen depressed the natural resistance to a subsequently 
induced mfection with Bacterium enteritidis In a strain of mice highly 
susceptible to bactenal mfection the removal of the spleen did not affect 
the natural resistance to a subsequently mduced mfection with Bacterium 
enteritidis Kurlow (10), Courmont and Duffau (11), observed m 
rabbits no definite effect of splenectomy on mduced mfections with 

' From the Department of Pathology, Cornell University Medical College, New York 
City 

• For a detailed review on this subject see monograph by Perla and Marmorston (1) 
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staphylococcus, pjocjaneus, streptococci and chicken-cholera Their 
experiments, however, are difficult to evaluate because the number of 
animals was small 

Splenectomy m rats, dogs, cats and rabbits, depressed the resistance of 
these animals to a subsequent infection with Trypanosoma bruca (Brad- 
ford and Phmmer (12), Davis (13)) Regendanz and Kikuth (14) found 
that Trypanosoma lamst infection m splenectomized rats was more 
severe than m normal rats Perla and hlarmorston (15) observed the 
effect of splenectomy on infection wnth Trypanosoma Icioisi when the 
operation w as performed at various mterx'als before infection, and deter- 
mined the effect of autoplastic splenic transplants on the infection in 
splenectomized rats The rats used were carriers of Bartonella murts 
and splenectomy in these rats resulted in Bartonella intiris anaemia 
Reproductive forms of the parasite were observed several days longer in 
the splenectomized than in the normal rats, and the duration of the 
infection in the former rats was twice as long as in the normal groups 
Forty-eight days after splenectomy the infection w ith Trypanosoma ICiVisi 
IS less severe than in the early period Apparently some compensatorj' 
mechanism has been estabbshed, but this is less effective in combating 
infection than the normal splenic tissue Splenic autotransplants intro- 
duced four weeks pnor to splenectomj raise the resistance of rats to a 
subsequent Trypanosoma Icranst infection Taliaferro, Cannon and 
Goodloe (16) observed the course of Trypanosoma Icsoisi infection in 
splenectomized rats, noninfccted with Bartonella viuris Prolongation 
of the infection w as observ'cd in splenectomized rats of both earner and 
noncarner stock, but tlic penod dunng which reproductive forms of 
parasites were observ'cd in the blood was not increased in the splcnecto- 
mizcd rats of noncarner stock 

Foot (17) studied the effect of splencctomv on bovune tuberculosis in 
rabbits The operation was performed two weeks before infection 
The rabbits were injected intrav cnouslj with 0 2 mgm of a culture of 
bovine tubercle baalli two weeks old The lungs of the splenectomized 
rabbits contained a great number of discrete, firm miliarj tubercles, 
whereas in the control group, the lungs contained areas of caseous 
pneumonia The course of the disease was not conspicuouslj altered, the 
actual differences in the length of life after inoculation in the splenecto- 
mircd and normal animals being less than one week The liver showed 
more extensive Ic'ions in the operated than in the control animals 

Lewns and Margot (IS) desenbed expenments supporting their opinion 
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tlial rcnioNnl oJ the ■;plecn in nnre prealK incrca^td roM‘;t'incc to infec- 
tion with lx)\inc tubcrculo'^iv, inthictd two \\cek<; aftir operation Ihc 
infection in cjiltncclomrcd mice, thc\ <;tatc, tended to remain localised 
as contrast c'd with an almost septic tepc of disease which occurred in the 
normal animals The animals in each group that h\cd more than 30 
da\s often had “evudatne" lesions This apparently increased resist- 
ance was diminished b> the feeding of fresh spleen of mouse or sheep 
(In our own experience, fresh spleen is irritating and causes profound 
gastroenteritis ) RtccntK atson (191 has studied the cITects of 
aqueous extracts of raw spleen on the course of experimental tuberculosis 
of the human ts pc in guinea pigs, and comes to the conclusion that the 
duration of tlic disease is considerabh prolonged bv repeated injections of 
extract Details concerning the method of extraction, the animal from 
V hicli splenic tissue was obtained and the amounts administered arc not 
mentioned 

Tlic purpose of the experiments reported m this communication was 
to studj tlic effect of splcncctomx in mice on natural resistance to 
tubercle baalli 

Effect of Splereclov.y tn IDre on the Course of at, Induced Infection itith 

Bovine Tubercle Bacilli 

A scries of 28 adult mice w as di\ ided into three groups 1 w elve w ere 
splcncctomircd with aseptic tcdiniquc, through a vertical incision in 
the left upper quadrant of the abdomen, in eight a laparotomj was per- 
formed and the spleen exposed and replaced, and eight were used as 
normal controls One week after operation, all were infected intrapcri- 
toncally with 0 1 mgm of bovine tubercle bacilli 

The changes induced in mice b> a tuberculous infection, bovine or 
human, arc primanly limited to the site of inoculation, the lungs, the 
liver and the Ijmph nodes Tubercles sucli as arc found in other mam- 
mals do not occur in the mouse and only a few cpitliehoid cells may ap- 
pear in the hver Massive necrosis of liver tissue may occur without 
previous tubercle formation Proliferation of Kupfer cells and pen- 
portal accumulations of cells resembling lymphocytes are the usual 
changes found in the hver The lesions m the lung arc pneumonic in 
character, and both polymorphonuclear leucocytes and large fat-laden 
macrophages accumulate in the alveoli The lesions are more severe 
after infection with the bovine than with the human type of tubercle 
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baalli The local pentoneal lesions were shght m both groups, some 
thickening of the omentum and a small caseous node in the mesenter}'- 
w ere occasional!} obser\ ed 

WTien an animal died in any group, one of each of the other groups was 
killed and the lesions compared The experiment was terminated three 
months after the infection was induced and the sun'mng animals were 
killed and examined at that time The mice used in this and the follow- 
mg experiment were carriers of Epcrythrozoan coccoidcs, Bartondla ihurts 
and Rlosstclla muris 

There was a defimte decrease in the resistance of the splenectomiaed 
mice (see table 1) Se\en of the tweli e splenectomized mice succumbed 
in 18 days, 46 da}s, 48 days, 63 days, 69 days, 74 days and 76 da}s 

TABLE 1 


The effect of splereclon^ in trice on lie course of a suhsequerJ!^ mJuced infection ,iith \{^co 
bacteriurr tuberculosis {Berire Rarenal) 



SrUBEl 

or lacc 

KUMTtE* or ! 
iOCE TEAT 
OICO SPOS 
TANTOUStY 

or TTBtl 

CCLOSIS 

or incr 

EXTENT or DISEASE AT T7TE 
ENT> or EXrrilUENTAL TEWOD 

ABSENT 




Splencctom> 

12 

■■ 

0 

4 

2 

6 

Laparotomj 

S 


2 

4 

2 

0 

Normal controls 

8 

! 0 

3 

3 

2 

0 


respectii eh , after the infection w’as induced The mice in which a 
laparotomj was performed showed about the same extent of tuberculosis 
as the normal controls 

The distribution of the disease process was noteworthy The lungs, 
l}mph nodes and li\cr were more c\lensi\el} invohed in the splenec- 
tomized group than in the normal 

Ljject of Splcncdoiry vi Mtcc on the Course of an Induced Infection with 

Human Tubercle Bacilli 

A senes of 1 8 mice was dmded into three groups Tight w ere splencc- 
tomizcd, in six a laparotom} was performed and four were used as normal 
controls Ml the mice were infected with 0 1 mgm of a human t}pc of 
tubercle bacillus intripcntoncall} 

None of thc':c animals died spontancoush but all were 1 died at the 
end of three months 

In these animals as in lliose that received Ixivinc tubercle baalh, the 
lungs, Ivmph nodes and liver were more cxtcnsivclv involved in the 
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splenectomized group Microscopically the smaller lesions were pri- 
manly accumulations of lymphocytes with little or no giant cell forma- 
tion and no caseation Some alveoli contained large lipoid-laden 
macrophages 

The kidneys in three of the splenectoimzed mice were large, yellowish- 
brown in color and had gray patches in the cortex In microscopical 
sections intense infection with a coccidium (Klosstella muns) was found 
All the splenectomized mice showed similar microscopical changes m the 
kidneys In the control group only an occasional ammal was infected 
with Klosstella muns as determined by the microscopical appearance of 
the kidneys 

TABLE 2 


The effect of splenectomy on the course of a subsequently induced infection with Mycobacterium 

tuberculosis (Human H-37) 


1 

KUUBEK 

or uicE 

1 

OF UICE, 
INFECnON 
ABSEirr 

EXTENT OF THE DISEASE AT 
THE END OF THE EXPEEI 
MENTAL PEEIOD* 

Sbgkt 



Splenectomy 

8 

■■ 

0 

n 

4 

Laparotomy 

6 


3 


1 

Normal controls 

4 

1 1 

2 

■I 

0 


* The nuce were all killed at the end of three months 


The Effect of Splenectomy tn Mtce Free from Eperythrozoan coccotdes, 
Bartonella muns and Klosstella muns on the Course of a Suhseqtiently 
Induced Infcctton wtth Bovtne Tubercle Bactllt 

In the course of the first two groups of expenments it became apparent 
that the mice used for these studies were carriers of latent infections 
influenced adversely by splenectomy Latent infections with three 
microorgamsms were found Eperythrozoan coccotdes, a parasitic infection 
of the red cells that did not produce an anaemia and that manifested 
Itself only after the removal of the spleen (20) (21) (22), Bartonella 
murts, producmg a mild infection m the mouse without anaemia and 
becoming manifest toward the close of infection with Eperythrozoan 
coccotdes, {22), and Klosstella murts, a coccidium parasite producing 
lesions of the kidney, perhaps intensified by splenectomy (23) 

The effect of splenectomy on the course of bovine tuberculosis was 
studied m a stock of mice found to be free from these infections ® 

’ These mice were kindly given us by Dr Leshe T Webster of the Rockefeller Institute 
for Medical Research 
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Eighty four mice of this stock were di\uded into three groups 30 were 
splenectomized, in 25 a laparotomj* was performed and 29 were used as 
controls All were injected mtrapentoncallj one week after operation 
with 0 1 mgm of a culture of Mycohaclcnum tuberculosis (Bo^^ne 
Ravenal) 

Blood smears were exanuned everj' second daj' for the presence of 
Epcrythrozoaii coccoidcs and Bartonella inurts and were found negati\e 
The kidneys of all mice were carefullj examined for the presence of 
Klossiclla muris and m no instance was this infestation found 

Of 54 normal and operated control mice only 6 rmce died spontaneously 
of tuberculosis at 90, 95, 98, 125 and 154 days rcspectivelj At the end 
of 164 dajs after injection, all those that had survnved were killed and 

TABLE 3 


Tht ejjecl of spkrectorry in n tee free frorr later t rnfeetwrs on the ce>tirse of a suhseguerlly irdtieod 
vfeeiton ar-th \f'\eolaeUnum iuheretdosts (Bo~tre Ra~et oJ) 
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29 
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autopsicd Of the 48 killed at this time, in 35 the infection was slight, 
in 11 it was moderate and in 13 it was se\cre and extensne 
Of the 30 splenectomized mice, 11 died spontaneous!} at 40, 45, 48, 
52, 63, 65, 68, 73, 87, 106 and 135 da} s respectn el\ and the surxmng 19 
were killed at the end of the experimental penod Of the 19 sur\n\ing 
mice which were killed, in no instance was the disease mild, as determined 
b} the extent of the lesions, in 6 the disease was moderate but in 13 it was 
extensn e 

The tuberculous lesions in the li\er and lungs were more ccecrc in the 
splenectomized animals than in the nonsplcnectomized mice 

Thecc results confirm the earlier expenments performed in mice that 
were carnersof latent infections In mice frccof Epcrylhrozoan coecotdes, 
BarteveUa r ur'S and Klosssclla v.urts, splencctomx lowers the natural 
resistance to a subsequenth induced infection v ith M\cohaclcnum luhrr- 
crilosts (Boxanc strain) 
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SUMMARY AND CONCLUSIONS 

Removal of the spleen in mice diminishes natural resistance to a sub- 
sequently induced infection with human or bovine tubercle bacilli 
The results of experiments were essentially the same in mice that were 
carriers of latent infections with Eperyilirozoan coccoides and with 
Bartonella imins and those that were free from these infections 
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THE CERTIFIED DIAGNOSIS OF TUBERCULOSIS 

rurtitr Practicsl Studies ca the Df*ect*:a cf Xaberde Bicilii 
MOBRIS G^^EXSERG^ ixd YAOUCE L. C^HX 

In 192S, Corper (D emplinsixod the sigtancancs oi methods for demon- 
straUrg Inherde baoili for the certined diagrosis of tuberoilosls He 
showed the re!atf\*e lack of deKcaq,- of the inicroscop’cai examinatton of 
the stainea smear, which has the adtnntage of speed over gninea-p'g 
inoailation and ailture methods Tee htter two methods are capable, 
with equal effiaencA*. oi disclosing small nianbers of tnberde bacilli in 
speamens the culture, however possessing the advantage of economy 
and oi ret eahng tuberde hadlli as such (2) 

In spite of the numerous valuable contnbutfons on the subject of 
cultural Qi'=gnosiS within the past decade, textbooks and varioc^ reports 
still deal with this subject in vague terms and indude materials ana 
media proved obsolete at least tea to twenta* years ago Some of 
these are endrdy misleacung in the hght oi fundamental facts For 
illustration a recent note (Si advises that ‘ as sputum frequently con- 
tains man% other microorganisms one can destroy them for the most 
part by treating it with 4 per esnt antiformin After an hour the 
material is centrifugated, and the sediment planted on laboratorn* 
mediums Antiformin may be dispensed with if Petros's medium 
which contains gentian-wiolet is used This inhibits the growth of 
micro-organisms other than tuberde bacilh, and therefore permits 
one to plant sputum directly on la ' Sumce it to say, antifoirun is 
entirdy unstated for recovering small nombers oi tuberde bacilh; 
Petros's medium cannot be used without nist destroving contaminators 
by means of sodium hydroxide or other suitable reagents, and nnaliy the 
amount of gentian-violet in this egg medium retards the growth oi small 
planting of tuberde bacilh (4) (5) This mechuia served a ver\* good 
purpose when introduced in 1915, but progre^ has proved it inadequate. 

Xow and again, practice requires that we evaluate various techniques 
and methods, primarily to disdose the latitude permitted and also what 
recommendations may be made as to the ^sentials and none^entiais in 

^ Xaboasl Jesnsi Hcs^tsl st Denver, CdSa-sdo, 
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the routine of the sanatorium and the dime It is obvious that striking 
difierences are disclosed between the microscopical examination of the 
stamed smear and the gumea pig or culture Can we expect stnkmg 
differences in results between the various methods of staming smears, and 
where m this category can concentration methods be placed for the 
purpose of practice? It was the object of this study to eluadate this 
question by comparative experimental observations 
Among those cumbersome techniques which must agam be evaluated 
frequently for practice are the so-called concentration methods, usually 
tune-consummg and fraught with numerous possibihties for confusion 
Within recent years only isolated techniques on such methods have been 
described and reported Among these are mcluded a dilution-flotation 
test (6) which is highly recommended for practice This method which 
makes use of dilution and flotation by means of xylol, benzene, gasohne, 
and hgrom, and a mechanical shaking device to disperse the hydrocarbon 
through a diluted, sodium-hydroxide digested specimen, claims an 
efficiency 200 tunes better than the microscopical examination of the 
stained smear and alleges to reveal the presence of as few as 1,000 bacilh 
m a 24 hour specimen It is stated “such results approach quite closely 
the recogmzed sensitiveness of gumea pig moculation as well as the not 
too well determined sensitiveness of the culture method ” 

In order to evaluate the various smear methods, concentration and 
culture methods, the following comparative tests were made on the same 
natural specimens 

1 Various staining methods were compared, mcludmg the Ziehl-Neelsen and 
Spengler methods 

2 Comparison of the stamed smear with the dilution-flotation method 

3 Comparison of the smear with the dilution-flotation and culture In ad- 
dition, comparison and tests were also conducted with specimens prepared 
for the purpose by addmg graded amounts of fine suspensions (7) of tuber- 
cle bacilh to negative sputa 

It IS not the purpose of this report to give elaborate details of all the 
experiments performed but rather to present the pertinent results in a 
few tabulations that will prove of practical value to others either in 
pursuing further studies or m applymg these findmgs to practice 

In one of our experiments to detenrune the value of counterstains m 
increasing the effiaenc}^ of the findings, 123 specimens of sputum were 
examined by the direct smear metliod The shdes were prepared m the 



128 


MORRIS GREENBERG AND AIAXTRICE L COHN 


usual manner and one-half of cadi slide was countcrstamed with meth- 
ylene-blue and the other half with picric acid Each half was examined 
for at least fifteen minutes unless ten or more bacilh were found in a 
shorter period of time The results w'ere, bnefi}'^ methylene-blue side, 
39 positives, picric acid side, 48 positives These findings verify those of 
earher observers w'ho maintain that picric acid counterstaimng yields a 
higher percentage of positive findings In addition, it w'as noted that in 
the majority of cases more bacilh were found per field m the picric aad 
stained preparations How'ever, methylene-blue has the advantage of 
its differential staining quahty, cnabhng the obsen'cr to distinguish cell 
structures, bacterial forms, etc , while picric aad merely acts as a diffuse 
stain I^Tiere specimens are to be examined for tubercle bacilli alone, 
picric acid possesses advantages over methylene-blue as a counterstain 
In another expenment, the microscopical exammation of the stained 
smear (carbol-fuchsm) with picric acid counterstain wns compared wuth 
the dilution-flotation metliod on natural specunens from sanatonum 
patients The dilution-flotation method used was as follows a 24- to 
72-hour speamen of sputum w'as collected in a sterile receptacle, a 
particle of this material was selected for examination by the direct 
smear and a 20 cc sample w’as used for flotation test bj placmg it m an 
80 cc clean sterile test tube fitted with a clean sterile rubber stopper 
To this was added an equal x'olume of 0 5 per cent sodium-hydroxide 
solution and the mixture shaken and digested in a w'ater bath at 56°C 
for 30 minutes, following which it was diluted to 60 cc wuth sterile 
distilled W’ater and 1 cc of xj'lol w’as added The mixture w-as shaken in 
an electrical shaking machine for 20 to 30 minutes and the tubes w’ere 
permitted to stand until the opaque layer of Tjdol rose to the top In- 
variably good separation occurred but occasionally w’hen a x}lol layer 
did not form the supernatant fluid w’as w’lthdraw’n, the specimen re- 
diluted and shaken agam Smears from the entire xylol layer w’ere made, 

using albumin fixative on the slide After drying and fixing, ether w’as 
used to remove the excess xylol before staining In a separate control 
experiment performed for the purpose of testing w’hether xjdol or chloro- 
form would change the acid-fast staming properties of tubercle baalh, 
it was found that even prolonged contact w’lth these reagents had no 
appreciable effect on the acid-fast properties 
In this senes in which 314 natural specimens, including sputa, pleural 
fluids, etc , were examined by the direct smear and the above dilution- 
flotation method, the following results were obtained by the direct 
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smear, 55 were positive, by the dilution-flotation method, 59 were posi- 
tive Those positive by both methods Tvere 42 , by the direct smear alone, 
13, and by the dilution-flotation method alone, 17, giving a total of 72 
positives by both methods When considenng the large number of 
specimens examined (314), and the fact that only four more gave positive 
results by the dilution-flotation method as compared with the simple 
direct smear examination, it i\ould hardly suggest a practical advantage 
to use such a method 

The divergent results betivecn the two methods are readily understood 
when It is recognized that natural tuberculous specimens are m their vcr>' 

T\BLE 1 


Microscopical dcmonslralton of tubercle bacilli tn sputa to sohch praded suspensions of t tbercle 
bacilli ha~e been added Comparative results of five metlods 
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* 10 cc of sputum were u^cd in cveh of the concentration tests 

t The numcnls indicate the avcriBC number of bacilli found per field 

1 1 mgm of bacillar) mass contains about one billion tubercle baciUi m fine suspension 


nature irregular and nonhomogencous so far as their content of tubercle 
bacilli IS concerned 

In another experiment, 113 specimens, negative by the microscopical 
smear and dilution-flotation test, proved positive in 25 cases by culture 
alone The culture method used vs as the sulphunc-acid-trcatmcnt 
potato medium (1) (two tubes planted from each specimen) and in- 
spissated egg-v oik medium (S) (three lubes planted from cadi specimen) 
This experiment carcfullv performed from a comparative standpoint, 
all tests being carried out on tlie same specimen, again proved the 
cflicac} of the culture over these other methods It is interesting to 
note that m practicallv all the reports in the literature concerned with 
the demonstration of tubercle bacilli in the gastnc washings or faeces 
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of children suspected of tuberculosis, either the culture method or the 
guinea-pig test was depended upon for diagnosis 
In order to obtain further information regarding particularly the quan- 
titative relations between the results of the rapid microscopical smear 
exarmnations andvanous so-called concentration methods, these methods 
were compared experimentally on specimens which were artificially 
prepared to contain known amounts of fine suspensions of tubercle bacilli 
The bacillary suspensions w'ere W’ell mixed with the sputum by prolonged 
shaking in an electrical shaking machine to insure as umform and equal 
distribution as possible Uniform portions were submitted to the 
different tests with the results recorded in table 1 
An examination of the results recorded in table 1 indicates that when 
large numbers of baalli are present m a sputum, there are wude vanations 
in the individual findings obtamed However, it is e\adent that, w^hen 
graded amounts of baalli are added to a sputum and this sputum is 
exammed by the commonly used laboratorj’^ procedures as w ell as con- 
centration or dilution-flotation tests, the point of extinction does not 
vary by a difference of a dilution of ten but occurs rather uniformly at a 
point approximating the presence of about 100,000 baaUi per cubic 
centimetre of speamen This agrees w'ell witli the findings recorded 
preAUously by Corper (1) m earlier studies on the certified diagnosis of 
tuberculosis 


DISCUSSION 

It IS almost a dictum m mediane that the x’^alue of practical test or 
method of diagnosis or prognosis is dependent upon at least one or both 
of the following charactenstics it should be simpl}'’ and speedily per- 
formed or it should make available information on a disease or group of 
diseases not obtainable by any other procedure ^^^len considering the 
certified diagnosis of tuberculosis, it appears that there are three pro- 
cedures to be evaluated in the light of our present-day knowledge One 
of these, the microscopical examination of the stained smear, has held a 
favored place m private and sanatorium practice for speed and sim- 
plicity from the date of discovery of the tubercle bacillus over fifty years 
ago, although its limitations were not always recogmzed Another, the 
use of the guinea pig as a diagnostic test animal, has en 303 ’^ed almost as 
long but not as universal popularity because of its selective speafic 
accuracy for the examination of certain types of material (gemtounnary 
specimens) and it supplied in delicacj’- and specifiaty what it lacked in 
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speed and simpliaty Finally, after numerous futile efforts, culture 
methods were developed which under carefully performed quantitative 
tests proved to be equal in delicacy to the gumea pig as a test and pos- 
sessed certain defimte advantages both econonucaUy and practically 
During the penod of development of culture methods to a point of high 
efliaency, there have been numerous attempts to employ some means of 
mcreasmg the number of baaUi in a specimen to be exammed micro- 
scopically m the stamed smear by concentrating the baaUi m such a 
speamen by either attemptmg to concentrate them m a sediment or by 
collecting them in an intermediate zone of a watery and oily layer, or by 
floating them on a bnne or by a combmation of dilution and flotation 
Such procedures usually mvolve time and multiple manipulations with 
the added possibihty of introducmg the universally present acid-fast 
saprophyte to confuse the value of the test That the gumea pig and 
culture when properly used surpass both the microscopical smear ex- 
ammation and so-called concentration methods is evident from most of 
the recently performed empmc tests with natural speamens Thus, 
a recent report (10) uses 100 sputa “m which B tuierculosts had pre- 
viously been demonstrated in the sputum but which had been negative 
by direct smear on three consecutive occasions” and finds the gasoline 
concentration test (GCT) and culture positive in 31, the GCT positive 
and culture negative in 6, and culture positive and GCT negative in 18 
In 100 cases m which B hiierculosts had never previously been demon- 
strated m the sputum, both were positive in 6, GCT positive and culture 
negative in 3, and GCT negative and culture positive m 8 This is 
illustrative of numerous examples m which the actual quantitative value 
of the methods used was unknown and in which tests were performed only 
on empmc specimens which, because of their very nature, were bound to 
give mconsistent and irregular results, yet the supenonty of the culture 
is evident m both senes of specimens tested, while the original proponent 
of the concentration method used mdicated its equivalence to culture 
methods When, however, tests are performed, as was done in the 
experiments recorded in our study, with specimens to which graded 
amounts of bacillary suspensions are added, it is evident that concen- 
tration or dilution-flotation methods do not achieve a concentration of 
ten to one over the microscopical smear exammation alone (see table 1) 
(11) while culture and guinea-pig tests are approximately over a thou- 
sandfold more delicate than these tests, although they are adrmttedly 
slow in disclosing the desired findings 
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SUMMARY 

1. In the majonty of cases, picnc acid as a counterstam proved 
superior to methylene-blue in the examination of sputa for aad-fast 
bacilli, although methylene-blue possessed the advantage of distinguish- 
ing cell structures and other bactenal forms 

2 The microscopical examination of the stained smears of 314 
tuberculosis speamens proved equally efficient to a dilution-flotation 
method 

3 The culture, properly performed, is supenor to imcroscopical meth- 
ods In an expenment performed on 113 negative speamens by direct 
smear and dilution-flotation test, 25 proved positive by culture 

4 Control expenmental tests ivith negative sputa to which were added 
small graded amounts of fine suspensions of tubercle bacilh revealed 
that there is not a 10 to 1 concentration of bacilli attained by various 
concentration methods as compared to direct smear exammation 
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W11.1.IAM Snow Miller The lung Pp xto + 212, u'llh 152 lUuslraltons, 20 
of them colored, Charles C Thomas, Springfield, Illinois, 1937, cloth, $7 50 

By B r KINGSBURY 

It IS entirely fitting that a scientist should bring together in a single volume 
the significant results of a hfe-time of work This has been done in the 
present \ olume upon “The Lung” by Professor emeritus William Snow Miller 
of the University of Wisconsin, who through a period of nearly fifty years 
has devoted much of his research time to an elucidabon of the anatomy of 
the lung This little volume is not, however, a mere compilation of Doctor 
Miller’s numerous contributions to an understanding of the structure of the 
lung It IS a logical and orderly progression through twelve chapters, from 
a concise statement of the gross anatomy to a consideration in the final 
chapter (xii) of the structural and functional unit which Miller regards as the 
primary lobule 

The work is illustrated by 152 figures, 20 of them in colors, carefully 
selected Many of them are ongmal or repnnted from figures previously pub- 
lished by the author The paper and pnntmg are excellent, typographical 
errors few The context is supplemented by a bibhography of 222 titles, and 
the whole is fully indexed, author and subject 

The twelve chapters deal with (1) the lungs, (2) the trachea and bronchi, 
(3) intrapulmonary bronchi and bronchioles, (4) the air spaces, (5) the blood 
vessels, (6) the lymphatics, (7) the pulmonary lymphoid tissue, (8) the nerves, 
(9) the pleura, (10) key pomts, (11) historical sketch, and finally (12) the 
aanus In this succession of chapters, the presentation is so logically devel- 
oped that It IS difiScult for the reviewer to select any one feature for emphasis 

Aside from the structural plan of the lung so well portrayed by the figures 
54 and 114, may be mentioned the tracheal and bronchial musculature, the 
elastic tissue of the lung and pleura, the structure of the pleura and the 
lymphatic drainage The old and vexed question as to the hnmg of the 
respiratory chambers (alveolar ducts, atna, alveolar sacs, alveoh), recently re- 
vived, IS decided by Doctor Miller in favor of a continuous epithehum Non- 
nucleated plates, however, are not present The source of “alveolar phago- 
cytes” IS not fully discussed but an epithehal origin is discounted “Foam 
cells” within the alveolar spaces are regarded as desquamated cells from the 
respiratory epithehum Pores m the alveolar wall are artifacts or results of 
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such cell desquamation Significant is the discussion of the relation of the 
bronchial and pulmonarj'^ circulations 

As a concise and accurate presentation by a master of the subject, the book 
will be a valuable addition to the hbrary of the clinician and pathologist, as 
well as the anatomist and histologist From an even superficial examination 
of this work, it IS obvious that for Doctor Miller the structure of the lung is 
far from bemg a closed chapter Further contnbutions by him may be confi- 
dently expected 

Henri Joey La collapsotMrapie hypotensive apphquCe an trailement vMico- 
chirurgical dc la luherculose puhnomtre With 10 schemas and 36 figures in the 
text, pp 314, Gaston Dom & Cic, Pans, 1936, paper, 50 Jr 

By J BURNS AMBERSON, JR 

Practitioners of collapse therapy by pneumothorax or more radical methods 
should possess technical skill and thorough knowledge of pulmonary mechanics 
and of the pathology of tuberculosis Skill comes more easily than the 
knowledge, and both more easily than the wisdom with which they should 
be apphed Those who subscnbe to this view will find m Joly’s book much 
substance for thought, those who do not might well read it for the begmnmg 
of them enlightenment The treatment of the subject is thoroughly saentific 
and IS not colored by enthusiasm The fundamental premise is that hypo- 
tensive pneumothorax, affording relaxation of the lung, is physiologically 
rational and clinically effective m properly selected cases, whereas compressive 
pneumothorax is not just the rex^erse but even worse, smce it favors progression 
of the disease in the opposite lung, pleural effusions and rupture of the pleura 
Sudi condemnation of compressive pneumothorax is too severe, because gentle 
compression (4-2 to -j-fi or -f-8 cm water) maintamed by frequent refills 
avoids undue hazards and often suflices to accomphsh the desired result 
Nevertheless, m a logical and comprehensive discussion, the author makes out 
a strong case for the efficacy of low tensions and convinces one that precipitate 
use of positive pressure is unwarranted This is based largely on the reasomng 
that cavities become closed by concentric contraction of their walls The con- 
ception that cavities become bridged over and obhterated by hav^mg their 
walls approximated is dismissed with the statement that this has nex^er been 
proved The play of forces which penmts collapse of the lung, the ease or 
difficulty with which xwious types of lesions may be affected, and the mecha- 
nisms of heahng are discussed m excellent and orderly manner 

Aside from pneumothorax, the action of which is a pattern to be mutated 
by other measures, specific consideration is given phremc nerve paralysis, 
scalemotomy, alcohol injection of the mtercostal nerves and apicolysis witli 
paraffin plombage Each, alone or m combmation, is recognized to hax'e a 
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bmited place Phrenic ncrv’c paralysis has been disappointing in Joly’s experi- 
ence and its results are uncertain, it has the disadvantages of disabling healthy 
parts of tlie lung and adding to the risks of a later thoracoplasty, should this 
be necessary The most interesting conception presented is that of “hypo- 
tensi V e’ ’ thoracoplasty By this is meant limited rib resection to relax selected 
underlying cavitj -bcanng lung nhich then may heal in the natural way 
Ample time must be allowed before the ribs arc permitted to regenerate, and 
this IS accomplished by treating the penostcal beds with ten per cent aqueous 
formol solution at the time of operation, or in some cases extrapenostcal 
resection is performed Some good results are demonstrated and one is im- 
pressed that the method icprcscnts a real nd\ ance m certain situations The 
great advantage and necessity of sanatorium treatment m all cases requiring 
collapse therapj are stressed Joly cffcctix ely destroys the idea that collapse 
therapj is a standard method for mass treatment of tuberculosis and estab- 
lishes advanced conceptions on the basis of which thoughtful and logical 
discnmination can be applied m each case 

Benjamin Goedberg Chmeal tuberculosis Edited by Benjamin Goldberg with 
the collaboration of 33 contributors Volumes 2, paged in sections comprising 
altogether pp 1550, until 640 half-tone and line engravings and 9 full-page colored 
plates, Philadelphia, F A Davis Company, 1935, fabrikoid, $22 00 

By EMIL BOGEN 

The two volume encyclopedia of clinical tuberculosis produced by Doctor 
Goldberg and his thirty-three collaborators constitutes one of the most stimu- 
lating presentations of modern tuberculosis lore that has appeared for a long 
time Almost each contnbutor manages to put m the course of his chapter 
some new conception or revolutionary' assertion to startle the reader from too 
ready acceptance This radical espousal of unproven innovations is both 
refreshing and appealing, but it is, perhaps, fortunate that its high price will 
tend to prevent it from falling into the hands of general practitioners and 
novices in tube’-culosis who might too readily accept its provocative assertions 
for gospel truth 

The binding and arrangement are excellent, the typography and illustrations 
clear and attractive, and the index comprehensive, but typographical errors 
-are present, the roentgenograms appear indiscriminately as positives and as 
negatives, and there is no table or index to the numerous reproductions 
Excellent bibliographies are appended to some chapters, but others are scant 
or completely absent Most of the contributors hail from Chicago, a few from 
New York and Pennsylvama, and one from Colorado Space forbids adequate 
discussion of each of the moot questions brought up in the forty-eight chapters 
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of this work, or even a Ml appraisal of the evcepUonally fine presentations 
encountered in certain chapters, hut a few of them might be mentioned 
A wealth of authoritative data and judiaous mterpretation of the available 
statistics bearing on the epidemiology of tuberculosis opens the book The 
stress on inherited resistance in the children of tuberculous subjects appears 
a rather questionable explanation, however, for the meclianism of a well 
demonstrated phenomenon 

The elaborate life cycle described for the tubercle bacillus, with strepto- 
cocci, diphtheroids and even enteric organisms appeanng as disgmses assumed 
by the elusive changehng, remams a strictly personal exposition of views 
stdl generally rejected The chemistry and cultural characteristics of the 
classical acid-fast rod are given scant attention, and the changes in the dif- 
ferential blood count m mfected animals and humans which Schilhng, Sabin, 
Medlar and others have so strongly stressed is not even mentioned 
Considerable differences of opimon are expressed m different chapters 
regarding the validity of the Ranke schema for the pathogenesis of tuber- 
culosis, the primary localization, secondary generalization and tertiary isola- 
tion adnured by the pathologist bemg replaced with a pranarj' dissemination, 
and secondary localization with only intermittent and accidental later spreads 
in the clmical descnption of haematogenous tuberculosis 
The appealing and plausible conceptions of Coryllos of the pathogenesis 
of cavitation m tuberculosis are presented by the author with a wealth of 
citation of physiological facts, pathological mferences, and surgical recom- 
mendations It IS sad that the pathologist and the other surgeons writing m 
this group maintain an ormnous silence on this subject The qualitative 
classification of tuberculosis presented by Ornstem and Ulmar with a profu- 
sion of illustrative clinical case reports receives more consideration, both 
critical and enthusiastic, from their colleagues 

The r6Ie of allergy m tuberculosis receives a highly vaned treatment m dif- 
ferent chapters, scouted by the pathologist, stressed by the dmiaans, endorsed 
by the immunologist and feared by the pediatrician, its highly debatable posi- 
tion IS apparent The differences of opmion expressed on the therapeutic 
value of tuberculms or tlie prophylactic value of BCG by different contribu- 
tors are accordmgly quite understandable 
The ated mcrease in the alkah reserve m tuberculosis, contrary to the 
finding of most workers, and the recommendation of a holder for cigars and 
cigarettes, with the consequent smokmg further into the stump which this 
allows, may be questioned Special diets seem to have proven their worth in 
mtestmal and in skm tuberculosis, but controlled studies to support the elabo- 
rate regunen proposed are still needed Congenital cystic disease of the 
lungs IS Ignored both in the differential diagnosis of tuberculosis and m the 
aehology of idiopathic pneumothorax 
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Among the chapters on E\trapuhnomry Tuherculosts, the treatment of 
laryngeal tuberculosis is particularly complete, especially in its bibliography 
Among the newer procedures recommended in tuberculous patients where 
surgery may be contemplated are bronchoscopy, electrocardiography and 
intravenous urography The treatment of diabetes in the tuberculous is fully 
discussed, but an interrelationship between the diseases is viewed cntically 
The extensive expenence of the Matsons with artificial pneumothorax and 
the more conservative measures m collapse therapy is admirably presented, 
with abundant citation of cases and of statistical data Followers of Alexander 
may wish that the temporary phrenic operation were given more consideration, 
and that intercostal neurectomy might at least be mentioned The confidence 
and optimism with which partial and complete thoracoplasties are recom- 
mended makes one wonder at the complete omission of any reference to the 
Adams-Vorwald operation of bronchial occlusion, or to lobectomy or pneu- 
mectomy which have been suggested in certain cases 

The two chapters on Physical Diagnosis are divided, for no obvious reason, 
and contain repetitions suggesting the refurbishing of older articles for this 
volume without adequate scissors and blue-pencilling The subjective sensory 
reflex symptoms of Pottenger are quoted at considerable length, but no men- 
tion is made of the objective signs of muscle spasm and atrophy descnbed by 
the same author 

The chapter on Prophylaxis emphasizes the contagiousness of tuberculosis, 
in strange contrast to the followmg chapter on Home Treatment by the same 
author, m which the very possibihty of adequate institutionahzation of all 
open cases is scouted Home treatment, strange to say, is advised especially 
for the wealthy, who are apt to be best able and ivilhng to profit from sana- 
tonum care 

The discussion of Medicinal, Symptomatic and Tuberculin Therapy empha- 
sizes the value of calcium and vitamin D, which still require verification, and 
omits mention of vitamin C, which is probably of more importance, at least 
m mtestmal cases The treatment of pulmonary haemorrhage with morphine, 
emetme and coagulants may be questioned Tuberculin therapy is descnbed 
only to be condemned m this chapter, and the chapter entitled Tuberculin is 
concerned only with its diagnostic apphcation 

Although conservative and somewhat apologetic, the chapter on Climate 
insists on its value and suggests possible extensions of its use No considera- 
tion is given to the possibihties of air-conditioning m secunng desired climatic 
conditions 

Controversial matters abound in this pubhcation, but it is just in this that 
Its chief ment may be found to he No other book in recent years has been 
so replete with stimuli for further investigations and of suggestions as to the 
direction in which future work is indicated Without acceptmg Doctor Gold- 
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berg’s pessimistic avowal that tuberculosis will contmue to rank as one of the 
outstanding scourges until a speafic remedy for the disease is disco\ ered, we 
may recognize the importance of research in accelerating the dechne that has 
occurred If but a few of the problems for which he and his collaborators 
have so boldly presented tentative answers may be solved withm the near 
future as a result of work stimulated by this danng sally, we may well be 
grateful for the labors which it represents 

A Calmette Vwfeclton Bactllatrc et la Titbcrculose chez Vhomme el chez les 
Animaux Mlude Biologiquc et Expcnmcntah Vaccination Preventive, 4th edi- 
tion entirely revised and completed by A Boquci and L Nhgrc With 33 plates 
and 51 illustrations in the text, pp vin + 1024, Pans, Masson et Cie, 1936, 
doth, 175 francs 

By MAX PINNER 

Professor Calmette’s textbook needs no introduction to the readers of the 
Review Undoubtedly most of them are familiar witli previous editions or 
with the English translation Anyone who is actively interested m the funda- 
mentals of phthisiology has consulted this standard work It has alw ays been 
an unfading aid for basic information The information it offers is m many 
regards considerably different from the current teachmg m this countiy But 
the important thing is that it is the book of one man, of a true saentist with 
a wealth of first-hand mformation, a book decidedly written with a pen and 
not with scissors as is so often the case with textbooks It would be quite 
futde, therefore, to point out differences m French and Amencan teachmgs, to 
enter into controversies A valid refutation could not be undertaken on a 
smaller scale than that of the book, and this would be an appalling task 

One of the great values of Professor Calmette’s text is tlie fact that it is a 
complete and logical exposition of the French teachings It is for us the 
autlioritative statement of all those topics on which disagreement exists be- 
tween the two countries, such as portal of entry, filterable virus, BCG, to men- 
tion only the outstandmg ones 

The fourth edition, prepared by Doctors A Boquet and L Negre, is a 
worthy successor to the last edition of 1926 The editors have digested a 
tremendous amount of work that appeared dunng the last decade, and they 
have added it to their master’s text, truly avee le sentiment de remplir un pteux 
devoir envers la mcmoire de notre Maitrc The two editors, both famous m 
tuberculosis research, have completely modernized the book without detract- 
mg from its unity This is probably the highest praise possible for such self- 
effacing work 

To return once more to the difference of opinions any wnrker in tuber- 
culosis may disagree with many of the tenets expressed by Calmette, Boquet, 
Negre, but none can afford not to know' them 
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John B Hawes, 2nd, and Moses J Stone The diagnosis and treatment of 
pidmonary tuberculosis With aforermrd by Richard C Cabot With 43 illus- 
trations, pp 211, Lea & Febiger, Philadelphia, 1936, cloth, $2 75 

By CHARLES W MILLS 

In their preface the authors say that their purpose is to bring up to date a book 
of twenty years ago by one of them on the same subject — a book then char- 
acterized by Dr R C Cabot as short but authoritative They state their 
behef that there is need for such a book They have fulfilled their purpose 
in all of these particulars, for the present book is condensed, authoritative, 
up-to-date and timely 

A brief summary will indicate the book’s scope and arrangement A short 
historical chapter is followed in order by chapters on History Taking, Symp- 
tomatology, Physical Examination, Dijferential Diagnosis, Tuberculosis in Child- 
hood, Roentgen-ray Diagnosis, Laboratory Methods, Sanatorium and Home 
Treatment, Treatment of Symptoms and Complications, Collapse and Compression 
Therapy, Heliotherapy, Climate, Specific Treatment by Serums, Vaccines and 
Drugs, and Diet These chapters very expertly cover what may be considered 
subjects fundamental to any general book, however brief, on tuberculosis 
Then follow a few chapters on what might be called odds and ends, — Rehabilita- 
tion, deahng with occupational therapy and farm colomes, the Heart in Pul- 
monary Tuberculosis, Tuberculosis in the Aged, Marriage and Pregnancy, and 
Dangerous Trades Of course such odds and ends of so large a subject could 
be indefinitely added to, but the above comprise the authors’ selection of those 
which they consider important enough to include They state in their preface 
that they have purposely omitted, as out of place in a simple textbook of this 
sort, such intricate subjects as immunity, resistance, allergy, etc There is 
finally a chapter on the Prevention of Tuberculosis, deahng with pubhc health 
aspects 

At the end of each chapter is a concise summary of the contents and a 
bibhography which is called “Suggestions for Supplementary Readmg ’’ Both 
of these features are well done and helpful There are 43 illustrations, most of 
them from X-ray films, well reproduced 

The chapters on History Taking and Physical Examination contain many 
helpful and practical hints In those on diagnosis, an excellent balance is 
kept as to the value of the various methods, and the need of their proper 
coordination is maintained The great importance of roentgenology is stressed 
but extremists please note these sentences “Some roentgenologists are of 
the opinion that the acuteness of the infection and the activity of the lesion 
may be judged by the roentgen-ray plate We feel that although a careful 
study of the film may help in determining a decision as to this, this important 
question should m the mam be based on clinical signs and sjmptoms ” The 
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chapters on treatment also show a due sense of proportion Those on collapse 
therapy, a hard subject to condense, are excellent 

There is an uncommon lot of good practical common sense throughout 
Essentials are stressed and unnecessary fnlls avoided One or two illustrations 
will serve to illustrate this For mstance, “ in many cases of bronchiectasis 
the diagnosis is clear, so that the use of hpiodol, at best a disagreeable pro- 
cedure and not entirely devoid of risk, may veil be omitted ” That this 
advice is given in the interest of the patient and not m advocacy of any lack 
of thoroughness the sentence immediately follovung in the text makes clear 
“Repeated exammations of the sputum by concentration metliods and 
repeated roentgen-rays taken before and after postural dramage mil help ” 
And again, “Do not waste time over nonessentials Much time has been 
wasted, for instance, m percussing out the narrow strip of normal resonance 
known as Kroemg’s isthmus From this certain things were deduced and 
usually wrongly Likewise before the development of roentgen-ray technique, 
it was considered necessary to percuss out the excursion of the bases behmd 
At present with roentgen-ray, and espeaally fluoroscopic exanunation avail- 
able m almost eveiy instance this is a waste of time and energy ” Surely this 
is good "horse sense ” On the other hand, m the same connection exception 
might be taken to the following statement a few pages later “Do ml look 
at the roentgen-ray film or read a roentgen-ray report of the lungs until you 
have finished your own chmcal examination of the chest and have recorded 
your findmgs ” This is excellent advice if meant for the medical student 
or for the practitioner endeavormg to perfect his techmque of physical exami- 
nation and for such also percussion of Kroenig’s isthmus or of the basal excur- 
sion may be a valuable exercise But to the trained and busy exammer it 
would seem just as logical and on many occasions less time-consuming to 
check up his X-ray findings by his physical examination as vice versa How- 
ever, there are very few statements in tlie book that anyone acquamted with 
tuberculosis work could take exception to The authors are not extremists 
in any sense and there is an admirable absence of radical or arbitrary views 
Perhaps there is a tmge of the latter in this, however “If by the time you 
examine the patient the sputum is positive someone is to blame,” (eitlier 
patient or previous physician) This may be an ideal for the future when 
pubhc health control is so extended or the populace so educated that every 
mdividual as a matter of course is periodically examined, but the statement 
seems a httle strong when apphed to conditions at present But for one such 
sentence a hundred others might be quoted to show the balance and good sense 
of the book 

The medical student, the general practitioner or the tuberculosis speaahst 
who wishes a short, authoritative and common sense presentation of present 
views on the chmcal aspects of pulmonary tuberculosis will find it m this book 
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A short introduction by Dr R C Cabot ends v,iXh the followng v.ords m 
which I heartily concur “Altogether I believe Dr Haw es and Dr Stone have 
given the general practitioner exactly what be needs, a concise, sensible, expert 
book on a subject of great importance ” 

Felice Pakom II Pneimotorace Conlrolalcrah prtmarw dt Mattrizio Ascoh 
Pp 225, A Wassermann, Milano, Italy, paper, 30 lire 

By GEORGE W WTBER 

For a quarter of a century Maunzio Ascoh has been the inspired high priest 
of the principle of hypotension in collapse therap> He first began to advocate 
and pracbee it in 1912 w'hcn he proposed simultaneous bilateral pneumothorax 
at low pressures, thus opening a new’ era in the practice of pulmonary collapse 
Since 1929 he has gone still further by applying pneumothorax to the contra- 
lateral healthy lung in those cases m which a pleural symphysis pre\cnts col- 
lapse of the diseased side, calling this new procedure “pnmar>'- contralateral 
pneumothorax ” His reasoning is as follows During the course of a usual 
pneumothorax, the contralateral lung, if already infected, very often shows 
decided improvement and even complete recovery He rejects, as being 
contradictory to the basic idea of pneumothorax, Forlamm’s explanation that 
tins might be due to vicanous increase of activity In his opinion, the improve- 
ment takes place only because the contralateral lung is reduced in volume, 
as demonstrated by Epifanio, and consequently becomes functionally less 
active Furthermore, the modificabons of the intrapleural pressures of one 
side arc also transmitted to the other side Parodi, Bordet and others had 
alrcad) found this to be true in unilateral and bilateral pneumothorax Ascoh, 

on these premises, considers the lungs m the pleural cavities not as two sepa- 
rate organs, independent from each other, but as one unit which reacts uni- 
formlj as a whole to anv change of pressure exerted upon one of its sides 
In other words, the pneumothorax he proposes will release the clastic tension 
and reduce the functional activ ilj of the contralateral lung in the same waj , 
although in a lesser and variable degree, according to the mobility of the 
mediastinum, that it releases the clasUc tension and reduces the functional 
activ It} of the hoinolalcral lung The onl} elements ncccssarj for its success 
arc an cntirclv free pleural space on the good side and a fairlv’movablc medi- 
astinum Its management is the same as that of a homolatcral hvpotcnsivc 
pneumothorax The final pressures must produce a bilateral release of ten- 
sion with a corresponding decrease of functional activ iiv, which will be at 
the expense of the air reserve, wathoul eliciting at the same b"’c vicarious 
compensatorv reactions The "threshoM of pressure" should be bcl-vccn 
the extremes of ~A -f 2 m expiration 

Parodi s understanding of the mechanism of action of such pneumothorax 
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IS quite at variance with Ascoli’s His contention is that the mechanical 
actions and reactions induced by collapsing one lung are transrmtted to the 
other lung not through the mediastinum, but by the vanations of tension 
which, as a result, take place in the bronchial trees Unfortunately, it is not 
possible m this short review to go into the details of his theory, which, though 
interesting and plausible in parts, is, in my opinion, vitiated by the excessive 
importance he attnbutes to the weight of the lung m the production of mtra- 
pulmonary tension Consequently, his judgment is also biased when he states 
that the deviation of the mediastinum, bemg the result and not the cause of 
the hypotension produced in the uncollapsed lung, which is true, is not essenbal 
to the ends of the treatment Yet, how can an effective hypotension take 
place unless some tissues give way? The bronchial relaxation seems hardly 
sufficient 

Another major point of disagreement between the two authors is the volu- 
metric change in the uncollapsed lung YffiiJe Ascoli maintains that its volume 
decreases, the contrary is beheved by Parodi In his opimon, the uncoUapsed 
lung undergoes greater expansion the moment that the resistances to its 
distension by the opposite lung are abohshed when the latter is collapsed 

It IS evident that Parodi’s conception is more complex and, perhaps for this 
same reason, less clear and convmang However, the discrepancies are more 
theoretical than practical and they cannot involve such differences in tech- 
nique as Parodi seems to beheve Pleural pressures and pleural gaseous mter- 
changes being what they are, no lung could be kept withm definite and 
narrow hmits of collapse for any length of time Of importance is the fact 
that they agree on the basic prmciple of hypotension 

Needless to say, the application of the primary contralateral pneumothorax 
IS one of necessity and not of choice First devised to treat umlateral lesions 
only, its indications have lately been extended to include bilateral lesions, 
in which case the pneumothorax is apphed to the less diseased lung, always 
provided that the pleural space of the more diseased one is obhterated It 
may also be used to render more effective other surgical procedures such as 
phrenic interruptions and partial thoracoplasties The lesions which mil best 
benefit from it are of the exudative or fibrocaseous type with tendency to 
retraction, located in the upper portion of the upper lobes 

This additional indication of pneumothorax therapy proposed by Ascoh is 
based upon sound pnnaples, but whether it wull be accepted and widely apphed 
IS doubtful The idea that hypotension is sufficient to create in the lung con- 
ditions apt to stimulate the reparative processes of tuberculous lesions is still 
too foreign to many It may be expected, therefore, that primary contra- 
lateral pneumothorax will have, like its older brother, the simultaneous 
bilateral pneumothorax, to overcome a good deal of scepticism and opposition 
before bemg allowed to join the ever increasing family of collapse therapy 
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Pfi Hovelacque, Oeivier Monod, am? Henri Evram? Le thorax, anatomic 
medico-chirurgicale With 125 plates and diagrams designed by A Moreaux, 
pp 356, Paris, Librame Maloine, 1937, paper 

By ADRIAN A EHLER 

Almost inevitably one approaches each new anatomy book with mixed feehngs 
of reverence and wearmess engendered by a lack of expectation Many years 
have cast a hallowed adumbration on the subject Seemingly the facts remain 
static and the efforts of successive authors are directed to a reexposition of 
these facts In general this book has turned rearranged hghts upon the 
anatomy of the thorax, bringing into sharper focus some points and allowmg 
others to remain m the penumbral zone By title and by mtent (as expounded 
in a modest introduction) the authors have wntten an anatomy book to pro- 
vide the thoracic surgeon and intermst with a satisfactory and rather meticu- 
lous view of the region in which they work 

Foremost in the minds of the authors is the thought of the development 
and expansion of thoracic surgery With this in mmd they have presented 
the surgeon with a book that bnngs mto the hght the practical and useful 
knowledge of the thorax and its contents Naturally with this m view some 
anatomical points have been treated rather shghtmgly Hence, because of 
its importance in surgery, the phremc nerve, its abnormalities, and its varia- 
tions, have been thoroughly and lucidly descnbed m six pages supported by 
excellent drawings On the other hand the vagus nerve has been rather sum- 
manly disnussed But there can be no quarrel with that shift of focus 

In a conventional fashion the authors have divided the book into four parts 
The first is devoted to the descnptive anatomy of the thoracic wall Even in 
this basic section the emphasis has been placed on answers to the question, 
“But how does this anatomy affect the course of disease or one’s surgical 
efforts?” To provide a satisfactory answer the authors have stressed the 
importance of these structures in regard to them thoracic relations Thus one 
finds the laivssimiis dorsi and serralus magnns muscles described as accessory 
muscles of respiration It is assumed that the persons who will find this book 
useful will already have acquired a fundamental knowledge of anatomy 

In the second section there is the descnptive anatomy of organs contamed in 
the thorax Particularly satisfying is the description of the intrapulmonary 
ramifications of the bronchi— a controversial subject on which several views 
have been presented The remainmg organs are descnbed mth uniform 
excellence 

The third and fourth sections contam the topographical anatomy of the 
thoracic ■nail and contents respectively In preparing these sections the 
authors have dissected many cadavers and have also made full use of clinical 
examination of living patients and roentgenograms The result is a clear 
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projection of the thora"? Because the book has been vmtten for the surgeon 
and internist there is much m it that has been slurred or skipped entirely in 
the older anatomies The anatomy of the pleural dome with its suspensory 
apparatus of connective tissue, hgaments, and aponeurotic attachments, is 
outhned in a lucid fashion There is a verj’- good descnption of the mediasti- 
num and the triangular hgaments In descnbmg the pulmonary pedicles the 
authors have chosen to peer at anatomy between the blades of retractors 
However, this is not a book of operative surgery nor is it a conventional 
surgical anatomy (The authors have m preparation a volume of truly sur- 
gical anatomy ) In this volume anatomy is not descnbed as it appears through 
classical operative mcisions 

It is too bad that the credit given to other authors is so superficial There 
is no bibliography, many apparent authorities are cited by parenthetical 
mclusion of their names witliout mention of when their work was done or 
where it may be found 

The format and typography of the book are worthy of compliment There 
are also excellent illustrative drawings and diagrams In short, the book is 
a commendable presentation of thoracic anatomy, it is meant to be, and 
should prove to be, useful to the practitioner m thoracic medicine and surgery 
Even considered as anatomy, unadulterated by the practical, it compares most 
favorably with the many volumes that have passed through numerous edi- 
tions and revisions 

A L Punch and F A Knoxt Modern treatment of diseases of the respiratory 
system Wtth 96 plates and 31 figures tn the text, pp vttt, -f ESP, F Blahstoids 
Son & Co , Inc , Philadelphia, 1936, doth, $5 00 

By FREDERICK BECK 

Although wntten pnncipally for the general practitioner and the senior medical 
student, this book is nevertheless a bnef and valuable guide for the mtermst 
treating respiratory diseases 

The subject matter treated ranges from the milder forms of respiratory 
diseases, such as the common cold and other acute upper respiratory infections, 
through the diseases of the lungs, bronchi, and pleura, includmg bronchiectasis, 
bronchial asthma, the pneumomas, abscesses, tuberculosis and tumors The 
differential diagnosis, symptomatology and treatment of these conditions are 
bnefiy discussed Diagnostic and therapeutic procedures such as the injec- 
tion of iodized oil into the bronchial tree, aspiration of fluid from the pleural 
cavitj--, pleural lavage, blood transfusion, pneumococcus typing, and artificial 
pneumothorax are completely descnbed and discussed as regards their tech- 
mques and indications, and are well amphfied by diagrams The discussions 
concerning the diagnosis, management and therapy of bronchiectasis, pul- 
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moaaiy neoplasms and tuberculosis of the lungs are particularly outstanding 
and complete m regard to present methods of treatment The reproductions 
of the roentgenograms to illustrate these conditions are excellent 

While the authors must be dogmatic in such a bnef treatise, their views 
are predominantly conservative and sound Their faith, however, in the 
prophylactic use of vaccines in upper respiratory infections and in the pneu- 
monias IS probably too enthusiastic 

It IS unfortunate that the briefness of the book precluded the inclusion of a 
bibhography as a supplement to the text, but it is nevertheless a concise and 
thorough guide to a rational method of the management of respiratory diseases 

EiHLiANO Elzagoirre La Pnmo-Infecaon Tuberculosa Pp 380, Ltbena 
Intemahoiial, San Sebashan, 1934, cloth 

By FRIEDRICH G KAIITZ 

The author, who previously contnbuted to the Spanish medical literature 
valuable books concerning pulmonary surgery and a general book on pulmonary 
tuberculosis, presents m the present monograph the results of a comprehensive 
study of two hundred cases of primary tuberculosis of the lung The cases 
came under his observation m the course of three years at the Tuberculosis 
Hospital and Dispensary of San Sebastian With the contributory work of a 
large staff of coworkers and pupils the author’s book is devoted to all the 
problems which anse from an anatomical and clinical viewpoint They are 
treated in a broad and ample manner with a cntical analysis of the modem 
concepts of the world hterature In the first introductory chapters the ques- 
tions of epidemiology, heredity, contact and their medical and social impor- 
tance, chiefly in relation to the incidence and fatahty of pulmonary tuber- 
culosis m Spam, are discussed The author outlmes the difficulties of an 
early and exact diagnosis and therefore emphasizes the necessity of a close 
collaboration between the phthisiologist and the pediatrician and the family 
physician Short chapters providing necessary and clear-cut outlmes of the 
fundamental problems of phthisiology are masterpieces of conciseness A 
large part ot the volume is devoted to the primary infection and its intra- 
thoraac lymphatic reactions The author descnbes his concept of the occur- 
rence and development of primary tuberculosis, he emphasizes the necessity 
not to refer in the question of the evolution of an areated pulmonary lesion 
to the results following the injection of large doses of tubercle bacilh m animal 
expenments The development and course of a primary focus which have 
occasionally been observed m children show that the alveolar lesion and the 
consecutive tissue and lymphatic reactions are different from animal expen- 
ments they may be misleading in their apphcation to human pathology If 
there is any sirmlarity in the course of the reactions this can be shown expen- 
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mentally TOth a small dose of not more than 001 mgm These basic observa- 
tions of the tissue reaction allow condusions as to the period of incubation, 
of the primary course and eventually of a prognosis The chmcal discussion 
is devoted to the various locahzations and is aided by many informative 
illustrations Later chapters descnbe the l 5 mphatic reaction, and here the 
autlior presents anatomical postmortem findmgs Fmishmg with the out- 
hmng of the clmical syndrome of the primary infection and its regression, the 
author passes over to the secondary manifestations, descnbmg the diagnostic 
value of the cutaneous tests, of the eruptive skm lesions and their differential 
diagnostic distmction, and of the primary phthisis with and without mihary 
tuberculosis In bnef chapters the prevalent problems of tlierapeutic pro- 
cedures are dealt with, complemented by mteresting statistics concerning the 
prophylaxis with BCG The matenal offered also many occasions to observe 
the complications mvolving the pleura and the pericardium, and the lesions 
were studied in relation to their lymphogemc ongm These conditions are 
further explamed m an ample manner by X-ray pictures and anatomical 
drawmgs The book is an elaborate piece of research work based on a rela- 
tively small matenal, the intensive study of the cases, their cntical examma- 
tion and the habit of the author to refer to the most modem concept concern- 
ing the problems at hand, make this monograph a work of high standard 

Agostino CtTRTi Le Lobth Taiogene Pp vi 130, Mtlatw, Ttpografia 
Enrico Zerboni, January 20, 1934, paper 

By FRIEDRICH G KAUTZ 

According to Bernard a tuberculous lobitis (lobar tuberculosis) is tlie involve- 
ment of at least one whole lobe The nch matenal of the Ospedale Sanatonale 
in Vialba offered the opportumty to select over one hundred cases which 
presented the chmcal and roentgenological appearance of lobar tuberculosis 
In bnef chapters the anatoimcal and aetiological foundations are discussed 
As compared with the relative age at the onset of pulmonary tuberculosis m 
general m the adult, there is a marked increase m frequency between the ages 
of 21 and 30 years in the development of lobar mvolvement ffjus age-group 
represents nearly SO per cent of all the cases l^Tiile the mvolvement of the 
nght upper lobe is by far the most frequent, the left upper lobe is affected only 
exceptionally Of 106 cases of tuberculous lobitis there were 101 m the nght 
upper lobe, only one in the left side, and four cases were in the nght middle 
lobe The average frequency of left-sided lesion differs somewhat from pre- 
nous statistics in the literature amountmg to 3 5 per cent The chapter on 
the pathogenesis maps out the aetiological importance of inhalation, of endog- 
enous remfection by the bronchi and the hilar l^unph nodes This latter 
source of infection is represented by simple and hyperplastic hilar lymph- 
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adenlGs and leads, b\ the way of gangho-pulmonary or interlobar gangho-bilar 
propagation, to interlobar and pcn-intcrlobar tuberculous lesions Tlic chapter 
closes with a brief outline of hacmatogenous spread and with interesting 
remarks on the influence of anatomcal-functional considerations Many 
pages and illustrations arc devoted to the radiological and clinical appearance 
whidi are supplemented by short clinical reports of 106 cases Diagnosis, 
prognosis, and therapj and tlieir results, including collapse tlierapy, are 
desenbed The author gi\ cs adequate and somewhat more detailed informa- 
tion about the fate of the patients during a period of one >ear and more fol- 
lowing the beginning of the treatment Man} schematic and roentgenological 
illustrations explain the text The make-up of the book is indicative of the 
high lex el of modern Italian scientific literature 

Ed Werdekberg Bcurtcilung uud Bchandhmg dcr Augcnluhcrhtlose Bcil- 
agdcfl zu Moidasblatter fur Augcnhcdkimdc, vol 95, Ferdinand Enke, Stullgard, 
Germany, 1935 

By HERJLtN ELttTN 

Werdenberg begins his discussion b} tracing the development of our knowl- 
edge of tuberculosis of the c>c He outlines four stages (1) a pathologico- 
anatomical stage, bcgmmng x\ ith x Michel , (2) a stage of ex-penmental investi- 
gation, beginning xxnth Cohnhcim, (3) a stage of investigation into the primary 
focus of tuberculosis, based on the work of Axenfeld and de la Camp, and (4) 
a stage based on the fundamental work of Ranke, in which there has evolved 
our understanding of the relation of tuberculosis of the eye to the general 
tuberculosis infection of the body The various phases in the course of 
tuberculosis correspond to the three stages of development according to Ranke 
Although the raanifesiations of ocular tuberculosis belong to Ranke’s 
secondary stage, that of general dissemination, they show, nevertheless, early 
secondary, secondary, and late secondaiy forms The type more closely 
related to Ranke’s primary stage, with its normal reaction of the organism 
toward tuberculosis infection, is the early nodular tuberculosis of the ms, a 
juvenile form of tuberculosis The type occurring in the secondary, hyper- 
sensitive penod, IS the diffuse plastic exudative intis of puberty and the 
postpuberty period Correspondmg to the tertiary, partially immune, period, 
IS the late secondary productive fibrous tuberculosis, occumng especially in 
advancing years A special place in the scheme of tuberculous infection 
must be given to the juvenile retinal penphlebitis, the haemorrhagic form 
of ocular tuberculosis 

Clmically, the diagnosis and treatment of tuberculosis of the eye is dependent 
upon a proper understanding (1) of the characteristics of the vanous forms 
of tuberculosis of the eye, (2) of the mtrathoracic source of infection, and 
(3) of the general tuberculous infection of the body 
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Werdenberg finds three mam forms, the exudative, the productive and the 
fibrous When the several forms occur together, one usually predommates 
The exudative is the more mahgnant "toxm-sensitive” form The productive 
and fibrous are the less sensitive and more benign forms This distmction 
also influences the specific treatment, tuberculin bemg indicated m the pro- 
ductive and fibrous forms and contramdicated m the exudative form 

There is a certain antagonism between ocular tuberculosis and mtrathoracic 
tuberculosis Werdenberg calls this a normal antagonism when there is severe 
ocular tuberculosis with shght mtrathoracic findings In 500 cases in which 
roentgen films of the lungs were studied this normal antagomsm was found in 
60 per cent As an inverse antagonism Werdenberg characterizes the presence 
of a mild tuberculosis of the eye with severe pulmonary tuberculosis This 
he found m 10 per cent 

Toxic symptoms of general tuberculous infection are more frequently ob 
served in the exudative than m the proliferative and fibrous forms, but fre- 
quently there is no relationship between the particular form and the toxic 
symptoms Treatment must also take mto consideration the general infection 
The diagnosis of tuberculosis of the eye is, stnctly speaking, a probability 
diagnosis, depending upon the cUmcal picture m association unth the physical 
and roentgenological examination of the chest A positive tubercuhn test 
helps, but a negative test does not necessarily exclude it 
The treatment of tuberculosis of the eye is general and local, and has three 
points of attack (1) the organism as a whole, (2) the tuberculous focus m the 
body, and (3) the eye Treatment of the organism as a whole is a constitu- 
tional one and involves an attempt to change the immunobiological reaction 
of the organism to the infection (Umstimmung) This is accomplished by 
climatic treatment and by means of tubercuhn The latter involves stnct 
indication for its apphcation and proper dosage It should not be schematic 
but according to the individual need Werdenberg uses Sahh’s subepidermal 
method He divides the tuberculins according to them toxicity (1) shght 
toxicity, Rosenbach’s sensitized bacillary emulsion, (2) immumzmg action 
with moderate toxicity, Koch’s bacillary emulsion, B6ranek, Tebeprotem, 
(3) toxic action. Old Tuberculins, A T O , A T , the latter is the most toxic 
In the final chapter, Werdenberg gives his statistical results He has 
treated 1,100 cases of ocular tuberculosis Of these the uveal tract was 
mvolved in 85 per cent of the cases, with indocychtis m 65 per cent and 
choroiditis m 20 per cent Puberty and chmactenum are the most frequent 
periods of life for the occurrence of ocular tuberculosis 

The 33 page pamphlet presents a short and concise review of the present 
conception of tuberculosis of the eye by one who has had a large experience 
It IS, perhaps, too short and too summary, but it is ■nell worth a closer scrutiny 
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Chasles EE S£ac’b: L'lmage gramtBe post-Mmopioique {Etude chmque et 
patiwgemque ) Wtth 13 figures m the text, pp 141, Lthratrte Louts Arnette, 
Parts, 1936, paper 


By J BURNS AMBERSON, JR 

The subject of this monograph has to do with the finely mottled or studded, 
hence “gramtic,” appearance of the roentgenograph of the lungs of a tuber- 
culous patient after he has had one or more haemoptyses “Granitic” is a 
good descriptive term, indicating a grainy or granular type of shadows All 
are famihar with the picture which may represent an acute posthaemorrhagic 
development going on to caseous pneumonia, resolving almost completely or 
leavmg behind the small round densities which persist indefimtely or undergo 
fibrous transformation In this country the shadows are usually taken to 
represent a dissemination of tuberculous lesions from the aspiration of blood 
laden with tubercle bacilli, though a few have explained them on the basis 
of atelectasis Seac’h considers in detail the chmcal and experimental evidence 
presented by Austrian and Willis and the reviewer in the early 1920’s, and 
argues that the conclusions were wrong that the changes are specifically due 
to baciUary infection Likewise, he opposes the atelectasis theory His con- 
clusion IS that the shadows represent exudation in the lung and that this is 
caused by the same thing as the haemorrhage, namely, a disturbance of the 
“neurovegetative equihbrium ” An mteresting discussion draws attention to 
the nervous regulation of pulmonary function, an important mechanism barely 
known to most of us Nevertheless, the author is not able to adduce much 
objective evidence for his hypothesis, and leaves it as such More recent 
American work has provided strong evidence from clmical and postmortem 
exarmnation that the former interpretation of these shadows is the correct 
one Incidentally the book includes a careful analysis of the clinical features 
of haemoptyses An unusual literary feature is the dedication Thirty-seven 
persons are specifically named for this honor, besides numerous others included 
ingroups 

Etienne Berthet E6le des Votes Lymphaitques datts la Gin&se de la Tuber- 
culose Pulmonatre, leurs rapports avec la tubcrculose pulinonatre tntersMtelle 
With a preface by Professor Sergent With IZ tlluslrattons, pp xtt -f- 98, 
Parts, G Doifi & Cte, 1936, paper, 20 fr 

By MAX PINNER 

The apparent and real puzzles presented by the pathogenesis and epidemiology 
of tuberculosis stimulate once m a while an attempt at a revolution against 
what appears to be v.ell established fundamentals The present monograph 
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IS such a revolution, or probably more correctly a revolt, since the scope of the 
attack is rather slender in comparison with tlie broad basis tliat is assailed 
The argumentation proceeds in orderly and logical fashion step by step, but 
the basis of each step seems narrow and tenuous 

It IS wen worth while to follow Doctor Berthet through his reasomng, step 
by step, armed with all the critical reserve that tlie importance of his sub3ect 
deserves Doctor Berthet first states that the pnmarj' complex as elaborated 
by Parrot, Kuss, Ghon, Ranke is not a reliable indicator for the portal of 
entrance of tubercle bacilli First, because according to Calmette bacilli 
cannot reach the lower air-passages with the inspired air under physiological 
conditions, this is deemed satisfactorily proven by the fact that tlie alveolar 
air IS always found to be stenie But smce coal and siliceous dust find appar- 
ently easy access to the pulmonary parenchjnna it needs probably more than 
an authoritative citation to settle this question Secondly, it is stated that 
the anatomical and histological charactenstics of the primary complex do not 
permit of a distmction from other, that is, remfection foci This argument 
appears inviting only by virtue of the totally inadequate description that is 
presented of the primary complex, it is deplorable that Doctor Berthet does 
not mention in this connection the fundamentally important work of such 
authors as Schurmann and Blacklock, but only casuistic reports of apparently 
absent or atypical pnmanes While negative findmgs per sc are less convmcing 
than positive ones, it should at least be demanded that negative results be 
based on equally painstakmg search as those that yielded positive results 
For this reason, all merely clmical and roentgenological reports of absent 
pnmary foci attest only to the inferiority of the methods employed Doctor 
Berthet puts much weight on the well known fact that pulmonary lesions may 
be produced by bacilh deposited anjnvhere within the body, but it still has 
to be shown that by any other than local administration, a focal pulmonary 
lesion with the charactenstics of a pnmarj^ complex can be induced 

The next chapter reopens the old discussion of anastomoses between the 
cervical and mediastmal lymphatic chains Smce it is admitted that such 
anastomoses exist, if at all, only in exceptional cases under normal condibons, 
emphasis is put on the clinical necessity of assuming such connections followmg 
inflammatory alterations However, ever>' pathologist has seen cases in which 
both lymphatic systems were involved by tuberculosis It is, then, always 
found that in terms of massiveness of involvement, the two systems form two 
pyramids, the cervical mth a supenor, the mediastinal with an infenor broad 
base, and the apices of the pyramids meeting somewhere near the borderhne 
of the two regions This is an impressive and convincing argument for the 
independence of these two regions of lymphatic drainage 

The frequency of tonsillar involvement, presented as argument for the 
assumption that tubercle baalli enter frequently through these organs, is no 
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cntcnon, since practically all, if not all, reports cited arc based on the exami- 
nation of biopsy specimens intlioul any evidence that the tonsillar lesions 
were the only, or at least, the apparently oldest foci 

For similar reasons, the clinical reconstruction of cutaneous primary infec- 
tion from the neck— made mvitingly possible by actual or assumed impetigin- 
ous lesions — cannot be given senous iveight 

A group of 14 patients is presented with calcified cervical lymph nodes 
and homolatcral pulmonary tuberculosis in support of the author’s view of 
direct IjTuphatic drainage from the cervical region into the pulmonary paren- 
chjona Since Doctor Berthet declines to accept the patliologico-anatomical 
evidence for the rcconstrucbon of a chain of developments, the same criticism 
ought to be applied to roentgenological evidence 

Doctor Berthet concludes that a frequent mode of pnmary infection is 
through the upper respiratory organs and the skin of the neck, that, at least 
under pathological conditions, lymphabc drainage from the cervical to the 
mediastinal lymph nodes and hence to the pulmonary parenchyma occurs, 
that direct aerogenous infection of pulmonary tissue is impossible, and that 
bacilli entenng through lymphatic tissue are so depnved of their virulence 
that, reaching the lung, they produce benign, interstitial lesions We are not 
told, however, how those bacilh enter the lung that cause rapidly destructive 
phthisis 

It was not necessary in the review'er’s opinion to prove again that tubercle 
bacilli may enter the lung by other but the aerogeneous route, we are all 
agreed on that In support of the author’s contention, it was necessary to 
prove that bacilli entenng through the portals favored by him, can produce a 
lesion in the lung resembling a pnmary complex This proof has not been 
attempted 

Doctor Berthet’s monograph is an interesting and somewhat impatient 
and breathless study, it is based more on selected literature and circumstantial 
evidence than on direct observation It seems, therefore, unconvincing, prob- 
ably even to those readers who need not plead as definite a preconceived bias 
as this reviewer 

D B Crtjickshank Tuierctilosis, cancer and zinc, an hypothesis With an 
introduction hy Sir Pendrtll Varner- Jones With 26 tables, pp xv+ 75, London, 
Medical Publications, Ltd , 1936, cloth, 7/6 

By MAX PINNER 

If one IS confronted with a thesis that promises to explam in a satisfactory 
manner some of the major problems of the pathogenesis and epidemiology not 
only of tuberculosis but of cancer as well, if at the same time such a thesis is 
sufficiently far removed from the well worn (and possibly weU tested) ideas 
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that may sometimes appear stale by famihanty and routine and not too 
encouragmg by their demonstrable achievements, if such a thesis is presented 
with the unassuming charm of the rather senous causeur and not with the 
ponderous zeal of the messiah of an epochal thought, then, the reader’s 
aesthetic sensibihties are in danger to be more acutely affected than his cntical 
sensitivity And so, it is wnth mellowness, rather than witli acuity that one 
IS apt to think of Doctor Cruickshank’s book But this reviewer’s mental 
reaction to the book is totally msigmficant lest it be accepted as a broad 
apology for the evasion of his obvious duty a cntical review Instead he will 
present m barest outlme the chain of tliought of Doctor Cruickshank’s hy- 
pothesis, and hypothesis it is called by its author, and hj'pothesis appears in 
large fat prmt 

The declme in the tuberculosis mortahty rate, obviously out of gear with all 
orgamzed efforts to combat the disease, shows chronologically and quantita- 
tively a close parallelism with the appearance and diffusion of available zinc 
m human environment (notably by the instrumentahty of the zmc-hned milk 
pail) Further circumstantial evidence, such as the geographical distnbution 
of tuberculosis-resistant ammals in zmciferous regions, supports the idea that 
zmc mcreases the resistance to tuberculosis 

The sum of the tuberculosis and cancer death-rates has remamed constant 
for long penods, and the reaprocal relation of the two diseases is further sug- 
gested by the relative tuberculosis-resistance of cancer-susceptible ammals and 
vice versa While tuberculosis seems to be associated with a hypo-zmc state, 
the reverse is true of cancer The combined mortahty of tuberculosis and 
cancer is constantly 20 per cent of the total mortahty (in England) The 
exactly antagonistic statistical behaxaor of the tw'o diseases can only be ex- 
plained if It can be shown that the grow'th of one disease prevents the develop- 
ment of the other “In the 20 per cent group, who alone are susceptible to 
those two diseases, the deasion as to which disease will ultimately cause death 
IS made at the moment of (or circnm the moment of) infection by the tubercle 
bacillus ” This statistical postulate is fulfilled by the assumption that the 
bactenophage specific for the tubercle bacillus is the vuiis causing cancer 
It IS now simple enough as long as the Janus-faced phage is engaged m his 
battle with the tubercle bacillus, his carcmogemc propensities remam in abey- 
ance, when the battle is won, his neoplastic function is set free 

As far as I can see. Doctor Cruickshank’s hjqiothesis is onginal The his- 
toncal evaluation of bold theorists, hke that of bold revolutionanes, is decided 
by their success In the absence of matenal facts it is perilous to attempt a 
prophesy But it may be in order to pomt out the absence of matenal facts, 
save some statistical correlations The statistically assumed influence of zinc 
on tuberculosis and cancer is unpro% en, but susceptible to expenmental ven- 
fication Whth the mcidence of tuberculosis infection which is much higher 
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than 20 per cent, many a phage-bacilIus battle must end m the stale mate of 
mutual exhaustion, especially smce cancer does not appear to be particularly 
frequent in patients recovered from tuberculosis, this is a point that is not 
mentioned The assumption of an antibactenal carcinogemc phage must 
have onginated m Doctor Cruickshank’s mmd long before Steencken, shortly 
before the publication of Doctor Cruickshank’s book, presented incomplete 
but suggestive evidence for the occurrence of a tubercle-bacdlus phage If 
this does exist, its neoplastic qualities must still be shown Doctor Cruick- 
shank has evaded meticulously and wisely the arguments in the discussion of 
the infectious nature of cancer 

In bnef, it is, generously seen, probably true that, usmg what Doctor Cruick- 
shank himself calls “diffuse logic,” this hypothesis is not contradicted by any 
known fact eo tpso, but it is probably equally true, that none, but rather 
vague and statistically denved observations, are available at present to 
support It 

Dred H Heise 1000 Qtieshons and answers on T B Jmirnal of the Outdoor 
Life, New York City, 1935, pp vi + 232, cloth, $75 

By CHARLES W MILLS 

The Journal of the Outdoor Life, during most of its existence, maintained a 
Questions and Answers Department Doctor Heise conducted this depart- 
ment for twenty years and the book under discussion is a selection and com- 
pilation from these questions and answers An attempt has been made to 
select those questions about tuberculosis which, from the frequency of then- 
appearance, seem to be uppermost in the minds of patients The questions 
are classified and arranged under a number of titles and subtitles m an effort 
to secure sequence and for ease of reference 

The answers are almost without exception excellent The task of answering 
such questions must be difficult Besides a thorough knowledge of the sub- 
ject, m this case tuberculosis, especially in its bedside aspects, it would appear 
to require a considerable amount of tact as well as cleverness A physician 
answermg a question from a patient whom he has never seen, and about whom 
he knows nothing except for the small amount of information furmshed by the 
question, needs both cleverness and tact if he is to give an answer that will 
enhghten and satisfy the questioner and at the same time not lead him into 
harm by attempted self-treatment and not trespass on the proper field of his 
attending physician Doctor Heise appears invariably m his answers to have 
this necessary cleverness and tact His thorough knowledge of tuberculosis 
enables him to give sensible and helpful answers and he shows an uncanny 
ability to avoid pitfalls 

The question-and-answer form is inherently a poorly adapted form in which 
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to cast subject matter mtended for consecutive reading The effect is neces- 
sarily broken and choppy and sustained interest hindered It must be said, 
however, that Doctor Heise by means of the sequential arrangement of the 
questions has succeeded fairly well in overcommg this inherent hmitation, and 
that the book is not uninteresting when read as a consecutive presentation of 
the subject Perhaps it is better classified, however, as a verj" excellent refer- 
ence book on tuberculosis for patients 

I S Falk Security against sickness, a study of health insurance, America's 
next problem in social security Pp xii -f 423, Garden City, New York, Double- 
day Doran and Company, Inc , 1936, cloth, $4 00 

By BERNA RUDOWC PINNER 

This IS a comprehensive groundwork for planmng a program of health insurance 
for the Umted States The matenal gathered by the Committee on the Costs 
of Medical Care is used in the analysis of the situation here, and the marked 
differences in opinion between members of tins Committee, on some issues, of 
which so much point has been made by interested persons and organizations, 
are shown to be slight in comparison with their essential agreement The case 
for the necessity of a program of health insurance is made out convmangly 
The autlior points out the anomaly of inadequately employed physicians and 
nurses coexistmg with a laity in need of then: services The average mdi- 
vidual’s expenditure yearly for medical care is well under thirty dollars, but 
medical care differs from any of the other necessities of life in being unbudget- 
able No amount of livmg-within-one’s-means can give one secunty against 
an illness, the costs of which may exceed annual income, and when it stnkes 
the breadwinner, may at the same time wipe out the income In the interx'als 
between depressions, one-third to one-half of all cases of family dependence 
have their genesis m sickness and its economic sequelae 
Four European systems of insurance against sickness are investigated the 
German, the Bntish, the French and the Danish The German system, by 
far the oldest, has undergone considerable changes At the time it was insti- 
tuted, the bulk of insurance rehef was compensation for loss of wages due to 
incapacitating sickness, now medical service is the primary benefit The 
British system has existed nationally since 1911, the government took over 
the system under which pnvate "Fnendly Societies” had long been operating 
France, also, before the adoption m 1930 of her national law on social insurance, 
had long experience with xoluntar}' and private associations for sickness 
insurance The French sj^stem is notable for the large part which physicians 
had in dictating its terms There, the phjsician is paid by the patient, 
who IS reimbursed (up to 85 per cent) by his msurance fund The system 
in Denmark is nominally \ oluntary, but social and economic pressure makes 
it m effect compulsory 
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All four of these systems include only people in the lowest economic brackets 
The author feels it to be desirable to cover also classes higher m the economic 
scale 

The relative ments of voluntary and compulsory insurance are studied 
exhaustively There is really no purely voluntary and modem system m 
existence The author— m contradistinction to the majonty of the Committee 
on the Costs of Medical Care, which felt that the State was not justified in 
compellmg payment of funds until there could be an equivalent guarantee for 
adequate service — says “Instead of orgamzmg for the payment of medical 
costs after havmg achieved improvement of service, society must organize for 
payment m order to achieve improvement of service ” 

The last chapter, Some Basic Principles for an American Program, is an 
excellent and even masterly summation 

Patologia Comparata della Tiibercolost, April 28, 1935, vol 1, no 1, (A ciira dell’ 
hlilulo Vaccinogeno Antitiibercolare, Director Prof Alberto Ascoh) iSup- 
plemento della Rivisla Biochimica e Terapia Sperimentale ) 

By FLORENCE R SABIN 

We have been asked to review a new Itahan journal on tuberculosis, m order 
to introduce it to the Amencan medical pubhc The first number of this 
Journal of Comparative Pathology of Tuberculosis, edited by Professor Alberto 
Ascoh and published under the auspices of the Istituto Vaccinogeno Anti- 
tubercolare, appeared on the 28th of Apnl, 1935 It is devoted almost exclu- 
sively to the subject of vacanation with the Bacillus Calmette-Gu6rm 
The first article, entitled Espermenti di rafronto vaccinale, is an account of 
the prehminary experiment on the “vaccmal antitubercular companson” per- 
formed by the Istituto Vaccinogeno Antitubercolare at Guinzano It descnbes 

the vaccination of one calf at birth with 50 mgm of BCG subcutaneously, and 
of a second intravenously with 500 mgm of a vimlent heat-killed bovine or- 
ganism These two calves were then inoculated with 5 mgm of the same 
virulent living culture, together with two controls The calf which had 
received the BCG showed a high degree of resistance to the subsequent inocula- 
tion, the calf which had received the heat-kiUed organisms developed a spon- 
taneous infection even before it was inoculated, and tlie controls developed 
tuberculosis 

The second article, by Dante Pansera, entitled Azione proiclliva del B C G 
corlro la tubcrcolosi spontanea della cavta, descnbes an expenment m which 
tiscntj guinea pigs x accinated with BCG were kept in a pen with twenty pigs 
vfhich had been inoculated with virulent bovine tubercle baalh intrapen- 
toncalK , and fifteen which had been inoculated with the same strain sub- 
wlancously, and twent) which had neither been \ accinated nor inoculated 
i he number of cases of spontaneous tuberculosis was followed Of the normal 
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controls, eight died of interciinent infections The e^enment rras foUovred 
for 10 months, in 8 months, palpable mgumal lymph nodes -were found in some 
of the nonvaccinated group, and by 10 months all of these controls, twelve in 
number, had tuberculous lesions, proved by transmittmg the disease to other 
guinea pigs Dunng this time none of the group vaccmated with tlie BCG 
developed lesions, proved by the failure to infect other gumea pigs witli 
their lymph nodes These data are all given m tables 
These two articles cover 38 pages There then follows a short paper by M 
Carpano, entitled Sn di un iiuovo mclodo dt coloraztotic del baallo tubcrcolare, 
which gives a procedure for staining tubercle baalh, consistmg in the use of 
carbol-fuchsin, decolonzation with weak sulphunc acid, counterstaming with 
vesuvma, and subsequent treatment with iodine This procedure allons a 
greater analysis of the structure of the bacillus tlian the usual technique 
More than half of the first Fascicolo, 121 pages, is taken up with an extensive 
bibliography concemmg the work with BCG 

Brief Commenf 

F J Bentley Arhficial pneumothorax experience of the London County 
Council Medical Research Council, Special Report Senes no 215 Pp 94, 
London, Eis Majesty’s Stationery Office, 1936, paper. Is, 6d 
It would be a most mterestmg task to wnte a lengthy abstract of this study 
But a review of it can have only one aim, and that is to say, m the most em- 
phatic manner everj'bodj at all interested in pneumothorax treatment must 
read this work It contains, more than any other monograph on this subject, 
a wealth of information on practically all those points in pneumothorax treat- 
ment that are of practical interest and that can be expressed statistically It 
IS eminently a book written sine ira et studio One must ponder over all its 
many tables, and out of the apparently dry statistical presentation will come 
a \nvid realization of much that is important in indication, prognosis and 
results, more vmd, and certainly more convincing than mere impressiomstic 
data (of which there is plenty in the literature) and more instructive than 
the lusty discussions between the adherents and the opponents of the method 

Diseases of the respiratory tract Clinical Lectures of the Eighth Annual Graduate 
Fortnight of the Ncjj York Academy of Medicine By 21 contributors, with 56 
illustrations, pp 418, Philadelphia and London, W B Saunders Co , 1936, 
cloth, $5 50 

This collection of papers covers in concise and authontative essajs practically 
all those morbid conditions of the respiratory tract that offer the most impor- 
tant differential diagnostic problems in tuberculosis work In addition, there 
are three papers specifically concerned with tuberculosis The table of con- 
tents is indicativ e of the field co\ ered E H Pool, Opening remarks, M A 
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Ramirc’, Tlie rchlion oi alkrg> lo Ihc diseases of Uic respirator) tract, 
A R Dochcr, Common cold, C T Porter, Sinus disease from infanc) to old 
age, C J Impcraton, Diseases of the laT)'nx, trachea and mam bronchi, 
C L Jackson, Bronchoscopv in relation to diseases of the respiratory tract, 
J B Amberson, Jr , Bronchiectasis, II T Chickcring, Influenza of the respi- 
rator) tract, J C Mcakins, Chrome pneumonitis, C H Smith, Pneumonia 
m childhood, J A Miller, 1 he csolution of pulmonar)- tuberculosis, A R Rich, 
Immumt) in tuberculosis, A V S Lambert, Surgery of tuberculosis of the 
chest, L U Gardner, Pneumoconiosis nitli particular reference to silicosis 
and tuberculosis, D Ricsman, Emphysema, 11 Lihcnthal, Chronic nontuber- 
culous emp) ema notes for the phy siaan and the general surgeon , H Wcssler, 
Abscess and gangrene of the lungs, G Blumer, Pulmonary thrombosis and 
embolism, Y Henderson, A.tclcctasis, massuc collapse, and related postopera- 
ti\c conditions, L E Graver, Carcinoma of the lung, H S Martland, Diseases 
of Uic mediastinum 

A R Slus'DS Handbook of orlhopacdtc s.irgcry In collaboration with R B 
Raney With 169 illustrations, pp 591, C Mosby Co, St Louts, 1917, 
cloth, $5 00 

This recent book on orthopaedic surgery has been written primarily for the 
medical student, the text has been dn ided into twenty -four parts to be readily 
adaptable to undergraduate curricula The authors have freely utilized the 
work of many orthopaedic surgeons and hax c attempted to set up a guide for 
study Tor its purpose the book should prove useful The tc\t is clear 
and has been wntten wath simplicity and candor, the illustrations are excellent 
and reflect the simplicity of the text The good selective bibliography will 
doubtless prove to be useful to the practitioner whose interest in orthopaedic 
problems requires him lo know more about diagnosis and treatment than can 
be supplied in a book which is little more than a guide to instruction 

Frank Kellner Die “atypischc” Pncimomc, cine hhnischrontgenologische 
inid dijjcrmtial-diagnostischc Sludic, zuglctch cm Bcitraz zur Frage dcr “Grippe" 
und des Fruhinjiltrats With five plates, vol 6 of Jnimunitat, Allergic iind Ittfcl- 
itonskrankhciten, pp 5Z, Munchen, Verlag dcr Arzthchen Rundschau, Otto 
Gmehn, 1936, paper, RM 2 70 

A bnef, but rather thorough discussion of more or less fleeting pulmonary 
infiltrations, VMth particular emphasis on their differential diagnostic signifi- 
cance in relation to tuberculous infiltrates 

Josfi SiLVEiRA Questoes de Tubcrculose With a preface by Cardoso Foiites, 1 
Sene, pp 242, with many illustrations, Argeu Costa & Cia, Bahia, Brazil, 1936, 
paper, Rs 30$000 
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This IS a loose collection of papers deahng with vanous practical problems m 
the clmic of tuberculosis As Dr Cardozo Fontes points out in his preface, 
the collaborators mtend to discuss such matters from a modem pomt of view 
Jose Silveira devotes three chapters to the discussion of aurotlierapy aith a 
number of different gold compounds Eduardo de Araujo reports on BCG 
vaccmation of 1700 newborn in the city of Bahia Castro Lima presents the 
chmcal and pathological findings m a case of haematogenous tuberculosis of 
the larynx Silveira and Alves discuss the assoaation of astliama and pul- 
monary tuberculosis In the final chapter, Silveira and MarbacL report three 
patients m whom Homer’s syndrome was observed, followmg alcoholization of 
the phrenic neri'e The book is well edited, man> roentgenograms illustrate 
the text and a large bibhography is added The authors succeed well in bring- 
ing into a clear rehef the various problems ansing from chmcal observations of 
pulmonary tuberculosis The subjects are discussed from a modem pomt of 
view and a good account of present-day opmion together with a generous 
discussion of the observation m a large tuberculosis department are assembled 
by the collaboration of the vanous authors 

HErNKicn Gerhaktz Multiple Sklerose und Tuberkulose Tuberkulose-Btbho- 
ihck, edited by Franz Redeker and Karl Diehl, No 5S, pp 4S, Johann Atnbrostus 
Barth, Leipzig, 1935, paper, Mk 4 SO 

This is an elaborate, and possibly a labored attempt to prove that multiple 
sclerosis is a "metatuberculous disease ” The arguments are based largely 
on the literature and are collected in an mgemous, but sometimes rather far- 
fetched manner A total of 175 literature references are marshalled in sup- 
port of the author’s thesis This study is interesting, at times more m its 
sidehnes than in regard to the mam argument The impression of the mono- 
graph as a whole is more impressive than convmcmg, but well worth reading 

Hannes Salmcnkallio tJbcr Die Komplemcntbindungsreaktion von Witebsky, 
Khngenstcin und Kuhn Vbcr litre Spczifitiit und Bedcutung, speziell bet 
Luiigcnluberkulose Pp 106, Acta Soaciatis Mcdicorum Fenmcae "Duo- 
decim,” Scr A, Tom xtv Fasc Z, Helsinki, 1936, paper 
This test was performed on some 1600 blood samples from more than 1300 
patients, about half of whom did not have chmcal tuberculosis While the 
total percentage of positive reactions was not unsatisfactory, only about 28 
per cent of patients with minimal lesions yielded positive results As far as 
a positiv e diagnosis is concerned, the old expencnce is repeated that only in 
patients with far-advanced lesions is the percentage of positive fixations high 
enough to be of any diagnostic aid When, then, a negative reaction is no 
mdication whatsoev er to rule out clinical tuberculosis, a positiv e reaction docs 
not prove clmical tuberculosis, since about 20 per cent of patients with polj- 
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arthntis, more than 10 per cent of syphilitics and 3 per cent of normals reacted 
positively In the present thorough studies with a refined technique and anti- 
gen tliat is supposed to be in a particularly fehcitous position between the un- 
avoidable Charj’bdis of specificity and Scylla of sensitivity, the results remain 
essentially the same as those with earher and less elaborate procedures of 
complement-fixation encouragmg in that group of patients in whom a sero- 
logical diagnosis is not needed, practically useless in that group in which addi- 
tional diagnostic help would be welcome 

H Kxtrten, Direktor der Medizinischen Pohkhmk der Universitat Munich 
Zur Dtagnoshk, Therapte und Prognosltk der Lungeitiuberkulose tin AUertum 
und MUtelaltcr Pp 20, Praktische Tuberkulose-Biicheret, Beihefte Des 
Deutschen TuberkuIose-BIatles Herausgegeben von Prof Dr Kurt Klare, 14 
Kept, Georg Theme, Leipzig, 1936, paper, R M 1 30 

This IS a very brief and rather loose-jointed collection of citations from Hip- 
pocratic teachmgs up to the late Middle Ages, concermng the subject matter 
mentioned m the title The occasion for this essay seems to be the author’s 
mterest in the teachings about tuberculosis of a municipal physiaan of Mem- 
mmger, Ulnch EUenbog, who wrote a consultant’s advice in the year 1480 
There is, unfortunately, no reference to the origmal source EUenbog seemed 
to have been a more shrewd than wise behever in eclecticism without — as far 
as presented in this study — any ongmal thought 

Frank Hammond Krusen Light Therapy With frontispiece and 42 illustra- 
tions in the text Second Edition, remsed and enlarged Pp xx -f 238, Paul 
B Hoeber, Inc , New York, 1937, cloth, $3 50 

The first edition of this book was critically and extensively reviewed in the 
January, 1934, issue of the Review (vol 29, no 1) The entire book has evi- 
dently been gone over carefuUy, much new material has been added, the 
bibhography more than doubled, and errors and omissions corrected In 
particular the chapter on physiology, which m the previous edition was qmte 
inadequate, has been considerably expanded That a second edition appears 
mdicates that many persons have found Doctor Krusen’s work stimulating 
and helpful, a by no means mconsiderable tribute m the face of a confusing 
and difficult subject , This new and improved volume, in which Doctor Kru- 
sen s infectious and contmued enthusiasm everywhere abounds, should prove 
of greater popularity 

Surgeon Errant, the Life and Writings of William Henry Bucher, 1874-1934 
Edited by Emil Bogen With 45 illustrations, pp mii -j- 212, Los Angeles, 
California, The Angelas Press, 1935, cloth, $2 00 

This book is a coUection of autobiographical material of Doctor Wilham Henry 
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Bucher whose eventful life was crowned by the fruitful work he did in Ohve 
View Sanatorium, of which he was Supenntendent from 1921 until his death 
in 1934 Doctor Emil Bogen has edited the book and prefaced it bj' a bnef 
biographical sketch The editorial work is of a high order of reference and 
excellence, and the entire make-up is beautiful and digmfied The wide pro- 
fessional travels of Doctor Bucher make interesting reading smce he was a 
keen observ'er and an active physiaan Here is much that is of real v alue to 
the student of the development m American mediane and of the tuberculosis 
movement 
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Bernou, a , AND Fruchaud, H Chirurgie de la Tuberculose Pulmonaire 
Gaston Dom & Cie, Pans, France, 1935, 120 francs 

Blanco, Raul Piaggio, and Capurro, Federico Garcia La Broncograffa 
Montevideo, Uruguay, paper 

Bourgeois, Denise Les Nephrites Auriques des Tuberculeux Gaston 
Dom & Cie, Pans, 1937, paper, 20 fr 

Goodwin, George M Russell A Hlbbs Columbia Umversity Press, New 
York City, 1935, cloth, $2 00 

Hammond, T E Infections of the Unnar> Tract H K Lewns & Co , Ltd , 
London, 1935, 10s 6d 

Hartley, Percival Horton-Smiih, and Aldridge, Harold Richard 
Johannes de Mirfeld The Macmillan Company, New’ York City, 1936, 
cloth, S4 50 

Jameson, Low’d! M Gynecological and Obstetrical Tuberculosis Lea & 
Febiger, Philadelphia, 1935, cloth, $3 50 

Knope, S Adolphus Heart Disease and Tuberculosis Livingston Press, 
Livmgston, New York, 1936, doth, $1 25 

Mistal, 0 M Endoscopic et Pleurol 3 ’sc Clovelly, Montana (Suisse), 
Sw’itzerland, 1935, paper, 55 fr 

OaiSNER, Edward H Social Secunty Social Secuntj Press, Chicago, 1935, 
cloth, S 50 

Paul, Christian Les Enfants des Tubcrculeux Contamination Famihale 
Prophj'laxie Gaston Doin &. Cie, Pans, 1937, paper, 35 fr 

Sergent, Emile L’Exploration Clinique M6dicale Ed 2 Pp \iv -f- 1102, 
Masson et Cie, Pans, 1937, cloth, 170 fr 

Turban, Karl Lebenskampf Die Selbstbiographie ernes Arztcs (Prak- 
tische Tuberkulose — ^Bucherei, edited b> Dr Kurt Klarc, No 13) Pp 
53, Leipzig, Georg Tliieme, 1935, paper, Mk 3 

Verlarde, Gonzalo Montes Contnbuci6n al estudio de la patologfa de 
los lobulos supemumeranos del pulmon Satander, 1935, paper 
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Webb, Geraxd B Tuberculosis Paul B Hoeber, Inc , New York City, 
1936, doth 

Weve, Charles, and Warren, S Reid, Jr Apparatus and Technique for 
Roentgenography of the Chest Charles C Thomas, Spnngfield, Ilhnois, 
1935, cloth, SS 00 

Clmical Miscellany, Vol II, issued by The Mary Imogene Bassett Hospital, 
Cooperstown, New York Charles C Thomas, Spnngfield, Ilhnois, 1935, 
cloth, S3 00 

Fifth Annual Report, 1935, King George Thanksgiving (Anti-Tuberculosis) 
Fund, Indian Red Cross Society, Simla, India, paper 

New and Supplementary Facts and Figures about Tuberculosis, compiled 
by Jessamine S Whitney National Tuberculosis Association, New York 
City, 1935, paper, $ 50 

Trabajos relatives al tratamiento, diagndstico y profilaxia de la tuberculosis, 
Publications of the Institute Antituberculoso de la Caja de Pensiones para 
la Vejez y de Ahorros, Barcelona, Spain, 1935, paper 

Transactions of the Twenty-Second Aimual Conference, National Association 
for the Prevention of Tuberculosis, Tavistock House North, Tavistock 
Square, London, 1936, paper 
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P17130 PILLING-MADE SAMUEL ROBINSON PNEU- 
MOTHORAX APPARATUS WITH SCALE FOR COR- 
RECTED READING ON THE WATER MANOMETER 

Filling Tklade Robinson Pneumothorax Apparatus correct model Fro\ided 
with four separate a alves for controlling inflation and for opening or closing 
the manometer to chest pressure Intra thoracic pressure maj if desired 
be read w ithout interruptinw inflation Both arms of the water manometer 
are proa ided with traps to prevent ejection of the water either b> high 
positu e or high negative pressure Bottles are graduated for direct reading 
and a sliding indicator is provided for determining the amount of air dis 
placed Instead of rubber stoppers the bottles are capped by the Pilling 
Quick Detachable Bottle Tops 

Price S60 00 includes well-finished case hut not needles 


P17133 CUTLER-ROBINSON APPARATUS — PORTABLE 

Filling Made Portable Type Cutler Robinson Apparatus This apparatus follows 
the design of the standard Cutler Robinson in details of construction and in the 
method of application, but to provide a lighter and compact apparatus this portable 
tjpe IS provided with 1000 c c bottles instead of 2000 cc bottles making possible a 
reduction in weight to less than half while retaining all the technical advantages of 
the standard size apparatus 

Price $60 00 includes well-finished case but no needles 
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R & B PORTABLE 

PNEUMOTHORAX iVPPARATUS 

This extremcl}' useful apparatus A\hich cau be 
used m the physician's office, the hospital or 
the home, embodies the ideas of a number of 
Chicago’s leading phjsicians who are promi- 
nentlj” identified with the lung collapsing 
technique employed in the treatment of tuber- 
culous patients Lung collapsing in the patient’s 
home IS alwaj-s immediately possible 
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50DID USA 

Dcntitl' Dfrt CtdJ 
Price PfI e Wcrd 

50000 AsiIIustnlod nilhout rfcdlra orndnpter $30 00 53500 rorrn 
50005 Vdanlor nyhl ancle nilh rubber tiibincforat- 

tneliinc needles to the apparatus each 1 00 1 00 Adapt 

50010 Needle Pneumo sharp nilh short betel of 

stainless steel each 50 50 Shnee 

50015 Needle Pneuroo nith blurt clesrd end and 

s deopenme of stainless steel each 2 00 2 00 nince 


2 00 2 00 ninec 


RASCHER & BETZOLD, INC 

829-55 Orleans Street Chicago Avenue Station 


Chicago, USA 


T HERLarconi, a few manufac- 
(urers who h.n e .rn thing lo sell 
to tuberculosis sanatoria but to those 
Itw the field offers a rich opj>ortunit\ 
liicrc arc 6S9 institutions fo*- the 
trcalmonl of tuberculosis in this 
tv'untrt witli a bed capacit\ of 86,000 
plus and 1 high occupanct rate 
Most ad\ ftisers make the mistake of 
thinking tint *he\ can reach these 
insiiiutions ihrougn the regular hos- 
pital publications Ihc \mcruan 
Rc\ lew of 1 uberculosis is the tid’crcu- 
lo'i' irinatorumi supenntende s 
bibk He or bis institution pus 
sS OO 1 atar tor it and renew iIn come 
in \tar aittr \car 
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of photochromogenic mjcobacterial infections, 

SO 522-534 

in pneumoconiosis, complicated by tuberculosis, 
(correspondence) 79 818 

and pneumotherapj’, antagonistic effect, (cor- 
respondence) 70 533-537, (correspon- 
dence) 71 600-602, 766 



ivnr\ or sunjLcrs 


47 


firolo'ipmi cxiiMtip drtip ti''*ifiinnre of tuhorclo 
Infitli, (NpOO 7G ‘,71-S7f. 
rolnji'r of tiit'croulou': losion'? ifuriiij; ond iffcr, 
(''Upl'fi iiirnf, Optol>t'r i7-71) 
o'" mt'OTfo [inpiih to druft^, 
r.l S'v>«l7 

'.nd ti)I>Pfr\i!in in rnWnl«, 7^ '?20- 

"vl^l 

of ti'lic'-cnlo" ■», 01 ‘G7-'i^l,70 
'ctwc, (corrt'«pnndi ncp^ fvT i'iO-5'12 
c\f!p“rrii'o-;«oni‘\*t<* in, (Nof'*'0 
•vnT«'oJ III p iiin'i |np^ In mnfcciinn, SOiiS'i- 
TvT.S 

clinic'll ind Jii«*op'nl olopic ftiidi of, 

with Co'itct'cn^, 111 2fV''l‘l 
cxiv'nmrn.'il, t4£2.1->27, Gl Jlil-'iM 
hctcroevclic lonl h\driridr'' niid derixi 
1 1 \ I " (i7 210'" -'17 0 

i«'ini’ir (! md di'cn itiici, G7 1flS-JlG5, 

OS ni-iis 

innijcf, C'l lOt-110 

ne'ion of FtTiito mcin I’AS in, (corro- 
!ipond>’riC!') OO^S-SIO 
infrnpentonci! infection in Bcrccninp of 
dniR' COJSO-OSO 

ha'p!!*!! ond hone in, SO {''upplcmcnt, 
Octohcr-!3-15) 

in infnnls md chddnn, 71 (Supplement, 
\u(mit 22.V2:il ) 

inlc5timl, M propln l(Ui«, G1 110-411 
long term, nnd propno'iii, (correspondence) 
70 17S 

pnm'in 

in children, GT-GS2-GS0 
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bacilli, (Notes) 05 783-785 
mjeobnetena m, 73 270-290 
and ilf tubereuhsts 
a'lrulcnce, 71 219-257 

j oik sac method for isolating, (Notes) 77 511- 
516 

Children See also Infants 
antihistamine medication on tuberculin reac- 
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(correspondence) 59 221 , GO 143 
Cbolccjstitis, tuberculous, (case reports) 70 731- 
738 

Choler'iesuia infestation, •nith cjstic disease, 
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Tumors 

Coccidtotdes immttie Sec Fungi 
Coccidioidin See Fungal antigens 
Coccidioidomj cosis Sec Mj coses 
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pancreas to omentum in o^penmental tuber- 
culosis, SO 445 

pathogenesis and treatment of pulmonarj ten- 
sion cavities, 77 368 

perils of procrastination in phtlusiotherapj' 
urgent indications for antitubcrculo- 
618 medication, 74 163-155 
personnel pressure and the tuberculous patient, 
76 912-914 
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primary mediastinal, nnd neoplasms in children, 
71-910-953 
pulnionarj , 75 53-01 

infected b}' luhcmtlosis, (case reports) 
09 1037-1011 

surgical rnaniigcmontof, (case reports) 03 579- 
680 

\ascular anomalies associated ivith, (case 
reports) 71 573-583 

Cj tologj', in diagnosis of pulmonary malignancy, 
61 00-05 
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Cj tolysis test, of leukocj'tcs 
“plnsma factor" in, (Notes) 79 244-245 
tn vitro 

in sarcoidosis, C3 672-673 
by tuborcuim, 60 212-222 

Cjtotoxicitj of tuberculin, m vitro, failure to 
demonstrate for the cells of sen- 
sitized animals, 63 674-678 

D 

Deborah Sanatorium and Hospital (Philadelphia, 
Pennsylvania), international sym- 
posium, November 20-22, 1958, 80 
(Supplement, October 1-139) 

Decontamination of articles made by tuberculous 
patients, Carboxide® gas for, 72 272- 
279 

Decortication of lung 
pulmonary function after, 63 231-251 
bronchospirometric studj”, 66 509-521 
in pulmonary tuberculosis, 59 30-38, 60 288- 
304 

Deformities, prevention of, after thoracoplasty, 
66 436-448 

DesoyjTibonucleic acid 

failure to induce bacterial transformation, 
(Notes) 80 911 

as growth stimulant of tubercle bacilli, SO 866- 
870 

Detention ward, in tuberculosis treatment and 
control, 74 410-416 

Diabetes 

allovan-induced, in albino rats, 65 603-611 
insipidus, pulmonary histiocytosis with, (case 
reports) 79 652-658 

isoniazid effect on, (correspondence) 67 544 
and tuberculosis, 65 (Supplement, January 1- 
60), 76 1016-1030, 77 990-998 
surgery for, 74 747-755 

Diagnosis 

by auscultation, 60 639-647 
bactenologic, 59 589-598 
differential 

bronchogenic carcinoma as a problem of, in 
pulmonary disease, 63 176-193 
of pulmonary lesions, importance of tuber- 
culin test in, 63 140-149 
of pulmonary tuberculosis, tracheal lavage 
and culture in, 60 634^4538 

Diagnostic Standards and Classification of 
Tuberculosis of the National Tuber- 
culosis Association 

1950 edition, (correspondence) 63 721-722 
history of, 65 494 

4 4'-Diaminodiphenj I sulfone. evcretion products, 
(Notes) 72 123-125 


Diaphragm 

pneumocele in, complicating therapeutic pneu- 
moperitoneum, 69 745-759 

rupture of 

complicating pneumoperitoneum, resulting 
in spontaneous pneumothorax, (case 
reports) 63 587-590 

during pneumoperitoneum, (case reports) 
60 794-800 

Diatomaceous earth, pneumoconiosis and, 77 644- 
661 

Diet(8) 

Controlled, urinary excretion in, 69 439-454 
effect on resistance bj viable and nonviable 
vaccines, 77 93-105 
Differential diagnosis See Diagnosis 
Diffusing capacity for oxjgen during exercise, 
SO 806-824 
Dihydrostreptomj cm 

m avian tuberculosis in chicks, comparison with 
Btreptomj cm, 60 366-376 
-corticotropin, in experimental bovine tuber- 
culosis m rabbit, 67 201-211 
-cortisone, m experimental tuberculosis in 
guinea pig, (Notes) 67 101-102 
neurotoxicitx , effects of longer-term therapj, 
63 312-324 

-PAS, in experimental tuberculosis in guinea 
pigs, 62 149-155 
purified, (Notes) 73 776-778 
resistance, genetic studies of, m M ranac, 

62 286-299 

sulfate, m pulmonary tuberculosis, neuro- 
toxicity of, 65 612-616 
toxicitj , 60 564-575 

-Tnton A-20 m experimental tuberculosis in 
mice, 65 718-721 

tubercle bacilli, dihydrostreptomj om-resistant 
strains, enhancement of growth bj , a 
function of initial pH value of the 
medium, 63 568-578 
m tuberculosis 

experimental, in guinea pigs, effect of m 
combination with Tibione® as com- 
pared when combined with PAS, 

63 339-345 

pulmonary, 62 572-581 
compared with streptomjem, 68 229-237, 
238-248 

in tuberculous empjema, drug concentrations 
attained with various vehicles, 

66 271-284 

cellugel as vehicle, 66 2SS-291 
3,5-Diiodo-4-pyridone N-acetic acid m bronchog- 
raphy, 74 178-187, 188-195, 77 32-38 
effect on blood iodine, (Notes) 77 181-183 
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1 j 4 -Dimethyl -8 -isopropyl - bicyclo - decapentane- 
Triton A-20, therapeutic activity in 
experimental tuberculosis and lep- 
rosy, (Notes) 75 684r-687 

Dionosil® See 3,5-Diiodo-4-pyridone N-acetic 
acid 

Discharge (s) (from hospital) 
irregular, of tuberculous patients, 66 213-216, 
68 393-399, (correspondence) 69 634- 
635, (correspondence) 70 755, 71 419- 
428, (correspondence) 72 552-554, 
(correspondence) 73 597 
problem of, (editorials) 70 892-898 
scale for predicting, 73 338-350 
special ward procedure, 72 633-646 
in the USA and Great Britain, (corres- 
pondence) 69 847-851 
terminology, (correspondence) 80 447-449 

Discriminant analysis, in prediction of relapse in 
pulmonary tuberculosis, 73 472-484 

Disease, chrome, time factor in studies of the 
outcome, (editorials) 63 608-612 

Dispersion, in relation to virulence of tubercle 
bacilli, 75 488-494 

Dissemination of tubercle bacilli in experimental 
tuberculosis in guinea pigs, 61 399- 
406 

Diverticula, traction, of esophagus in middle lobe 
syndrome, 65 455-464 

DL-Serine, toxic effects on virulent human tubercle 
bacilli, (correspondence) 60 385 

Dogs, amithiozone toxicity in, 64 659-66S 
isoniazid-iproniazid effect on central nervous 
system in, 69 261-266 
tuberculosis in 
bronchogenic, 73 748-763 
experimental, 61 77-94 
treated with isomazid, 65 376-391, 392-401 

Douglas bag, in maximal breathing capacity with 
spirometry, (Notes) 79 253-255 

Drainage 

closed, and thoracoplasty in tuberculous empy- 
ema, 66 522-533 

following pulmonary resection, (Notes) 69 636- 
637 

lymphatic, of pleural space in dogs studied 
with radioactive gold (AU‘”), 
(Notes) 75 145-147 

surgical, of emphysematous bulla, (case reports) 
61 742-746 

Drug(s) See also Antimicrobials, Chemotherapy, 
and speciRc drugs 

ancillary, in resection of drug-resistant cavitary 
tuberculosis, 79 780-789 
antituberculosis 

roentgenographj as index of effect of, 68 65-74 


screening of, in guinea pigs, 68 48-64 
therapy with paired combinations of, 80 627- 
640 

in tuberculosis, (Notes) 78 121-126 
fever, due to isomazid, (case reports) 68 249-252 
new, in tuberculosis, scientific appraisal of, 
(editorials) 61 751-756 

resistance 

in pulmonary resections, 75 781-792 
tests (correspondence), 70 922-923 
susceptibility tests, m vtiro, with M iuhercu- 
losis, 63 679-693 

therapy 

preresection, in pulmonary tuberculosis, 
79 41-46 

in tuberculosis, (Notes) 74 968-971 
Dubos medium See Medium(a) 
Dubos-Middlebrook hemagglutination test See 
Hemagglutination 

Duck embryos, mycobacteria in, 73 276-290 
Duodenum, rupture, with arteritis of abdominal 
aorta, (case reports) 60 801-807 
Dusts See also Pneumoconioses 
Piberglas®-plastic, and tuberculosis, 78 512-523 
Dyes, oxidation-reduction, in determination of 
virulence of mycobacteria tn vtiro, 
65 187-193 

Dyspnea 

in beryllium workers, 59 364-390 
in Parkinson’s syndrome, 78 682-691 

E 

Eating utensils, tuberculous contamination of, 
(Notes) 74 462^63 

Editorials 

air pollution and bronchitis, 80 582-^584 
antihistamines and the tuberculin reaction, 
62 555 

acceleration of tuberculosis research, 71 140-143 
BCG vaccine 

immunologic aspects, 60 670-674 
progress toward standardization of, 79 80-82 
changes ahead for the American Trudeau So- 
ciety, 75 048-649 

chemoprophylaxis, immumtj , and prevention 
in tuberculosis, 74 117-120 
closing of the Trudeau Sanatorium, 71 163-164 
cooperative clinical research m tuberculosis, 

68 263 

cost of tuberculosis research, 00 527-531 
creative spirit in research, 64 113-110 
effect of isomazid on the program of the tu 
berculosis association, 60 615-020 
emotional problems in the treatment of tubercu 
lasts, 71 209-301 
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ci>nf 

fiftieth anniversary of the National Tubercu- 
losis Association, 69 631-633 
hemagglutination test in tuberculosis, 62 223- 
226 

on historj repeating itself, 74 793-795 
implications of the phenomenon of “open 
cavity” healing for the chemotherapy 
of pulmonary tuberculosis, 71 441- 
446 

implications of rapidly effective tuberculosis 
therapy, 61 S92 

integration of streptom 5 cin with other forms 
of therapy for pulmonary tubercu- 
losis, SO 264-268 

limitations of knowledge about para-amino- 
8 ali 05 lio acid, 76 491-496 
lymph node tuberculosis and its treatment in 
accessible nodes, 64 691-694 
mass roentgenographic surveys in small hos- 
pitals, 64 313-317 

natural healing and chemotherapy, 76 669-670 
natural history of tuberculosis m the human 
bod30 80 100-107 

necessity for accurate evaluation of the results 
of thoracoplasty, 60 383 
philosophy of abstracting, 62 446-448 
place of the laboratory in the tuberculosis 
sanatorium, 73 291-293 

pneumothorav induction by lung puncture or 
"orthodox” techmque, 69 121-124 

problems 

of immunity in nontuberculous infections, 
71 592-595 

of irregular discharge, 70 S92-S98 

of tuberculosis in psychotics, 68 782-785 
psychologic aspects of tuberculosis, 67 869-873 
relationship (s) 

of the immunity mechanism to pathologic 
changes, clinical symptoms, and 
therapeutic measures in tuberculosis, 
68 933-937 

of tuberculous infection to illness, 71 8S5-S88 
scientific appraisement of new drugs in tubercu- 
losis, 61 751-756 

share in the task ahead, 67 517-521 
specific therapy for tuberculous meningitis, 
61 263-268 

specificity of the tuberculin reaction, 63 355-359 
standardization and stability of purified 
tuberculin, 80 255-256 

thirty j'ears of tuberculosis therapy m a munici- 
pal sanatonum, 70 518-520 
time factor in studies of the outcome of chrome 
disease, 63 608-612 

treatment 

of female gemtal tuberculosis, 75 501-505 

by inhalation, 74 454-456 


tuberculosis 

as a cause of female sterility, 70 1096-1098 
in medical teaching, 60 140-142 
on the Navajo reservation, 61 586-591 
tuberculous alcoholic before and during hos- 
pitalization, 79 659-662 

vocational rehabilitation in pulmonary tubercu- 
losis today, 78 647-649 

United States Public Health Service coopera- 
tive clinical investigation of bac- 
terial resistance, 70 739-742 
World Health Organization and tuberculosis, 
aims, objects, and accomplishments, 

64 218-222 

understanding of personalitj patterns as guide 
for rehabilitation of the tuberculous, 

65 481-483 

Education for tuberculous patients, 70 490-497 
Effusion (s) 

peritoneal, complicating pneumoperitoneum, 
(case reports) 66-90-94 

pleural 

biopsy, 78 8-16 
idiopathic, 72 647-652 
thoracotomy in, 74 954-957 
pathology, 71 473-502 
pnmarj , 59 259-269 

serofibrinous, in mihtarj' personnel, 71 616- 
634 

proteins and mucoproteins, 76 247-255 
tuberculous, 62 314-323 
age distribution of, (Notes) 70 901-902 
in children, 77 271-289 
modified bed rest m, 67 421-431 
prednisone in, 79 307-314 
Egg(s) 

albumin, in production of nontuberculous 
cavities in experimental tuberculosis, 

75 99-104 

embryo 

in rapid detection of tubercle bacillus, (Notes) 

76 315-320 

isolation of M tuherculosts on, (Notes) 
70 912-915 
j'olk media 

in isolation of J)f tuberculosis, (Notes) 72 863- 
865 

for tubercle bacilli, 70 977-988 
Elastm, of lung, SO (Supplement, Julj’' 45-48) 
Electrocardiography 
changes in 

after chest surgery, 59 12S-139 
after mediastinal shift, 64 64-70 
after pulmonary collapse and surgery, 64 59-63 
in pneumoperitoneum, 61 335-345 
with prominent S waves, 62 307-313 
in pulmonary tuberculosis, surgically treated, 

65 443-450 
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Electro cnceplnlopr'»m,i!)Oninzidcfi'ccton,70 17G- 

iS2 

Electron microscop\ See Micro'^copj 
Elcctropborcsis 

cfTcct of cor(i‘;ono, <\n(i (lie hemogglulinntion 
motion in childliood tuberculosis, 
73-9M-OG5 

in Btud\ of scrum proteins m tuberculosis, 
GS^72-3S1, (Notes) 75 9'10-1002, 
(Notes) 7CS92-S95, (Notes) 79 522- 
521 

zone, in slirch gels, report on Sniitliics 
niotliod in norni'il ndults nnd in pa- 
tients with tuberculosis, 78‘932-933 

Embolism 

air 

in pneumoperitoneum, 1)9 39(>-405 
millwheel murmur presumablj caused by, 
(cose reports) 70 1092-1095 
Embolus, CTperiment si, localization of, 70 557-509 
Embrjo, chick, clTicacj as medium for isolating 
tubercle bacilli, (Notes) 70 703-705 
Emotions of tuberculous patients, ctTcct of 
isoniazid on, CS 523-531, 70 476-482 

Emphj sema 

nir-flow pln-Bics in, SO (Supplement, July 123- 
125) 

allcrgj in, SO (Supplement, July 181-183) 
aheolar, chronic, in horse (“heaves”), 80 
(Supplement, Julj 141-143) 

bullous 

bilateral, pulmonary function tests in, (case 
reports) 71 SG7-S70 

after resection, 77 387-399 
and “chronic bronchitis” sj ndrome, symposium 
on (Aspen, Colorado, June 13-15, 
1958), 80 (Supplement, July 1-213) 
climcal aspects, 80 (Supplement, July 169-171) 
conference, summary of, 80 (Supplement, 
Juli 209-212) 

defimtion, 80 (Supplement, July 114) 
diagnosis, phjsical and roentgenographic signs 
and oximeter test in, 80 705-715 
diffuse, obstructive, surgery in, 80 825-832 
experimental 

in guinea pig, 80 (Supplement, July 147-151, 
153-154) 

familial, 80 (Supplement, July 179-180) 
longitudinal studies in, (Notes) 80 915-918 
maorosection and injection studies of, 80 (Sup- 
plement, July 94r-103) 

in man, natural history of, 80 (Supplement, 
July 169-171) 
mediastinal 

complicating pneumoperitoneum 
induction, (case reports) 63 591-696, 68 775- 
781 

therapeutic, (Notes) 76 897-898 


spontaneous, nnd bilateral spontaneous 
pneumothornccs, 61 883-886 
microradiogrnphy, 80 (Supplement, July 104- 
112 ) 

obstructive 

chronic, cardiopulmonary function in, 80 689- 
699 

chronic bronchitis ns etiologic factor, 80 
(Supplement, July 185-193) 
corticotropin-cortisono in, 64 279-294 
pathogenesis, theories of, 80 (Supplement, 
July 2-4) 

patholog}’’, 80 (Supplement, July 58-64) 
pulmonary 
chronic, 69 915-929 
basic lesion in, 68 24-30 
breathing, energy cost and control of, 80 
(Supplement, July 131) 
pathogenesis, 62 45-57 
respirators in, 80 510-521 
ventilation in, 74 210-219, 220-228 
circulatory dynamics, during treadmill ever 
CISC, 80 (Supplement, July 128) 
in coal miners, 59 270-288 
diffusion in, 71 249-259 
early, 72 569-576 

experimental, 78 848-861 , 80 (Supplement, 
July 158-167) 

bypojua due to, hematologic adaptation in, 
78 391-398 

lymphatics in reference to, 80 (Supplement, 
July 50-56) 
obstructive, chronic 
chemoprophylaxis in, 80 716-723 
cigarette effects in, 76 22-32 
and peptic ulcer, SO (Supplement, July 155- 
156) 

severe, intermittent positive pressure breath- 
ing in, 76 33-46 

surgery in, 80 (Supplement, July 194-202) 
variability of behavior within, 80 (Supple- 
ment, July 136) 

and vascular changes, 80 (Supplement, 
July 67-91) 

registry for, 80 (Supplement, July 207-208) 
unusual forms, 80 (Supplement, July 172-178) 
ventilation meohames in, 80 (Supplement, 
July 118-120) 

Emphysematous bulla See Bulla 
Empyema 

in pulmonary tuberculosis, 59 601-618 , 78 411- 
425 

tuberculous 

alkalinization in, 66 271-284, 285-291 
climcal course and management, 61 662-677 
closed drainage and thoracoplasty in, 66 522- 
533 

pH of, (Notes) 67 103-105 
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Smpyrma, tuberculous cent 

strcptomj'Cin and dihydrostreptora3'cin in 
drug concentrations attained with 
various vehicles, 66 271-2S4 
cellugel as vehicle, 66 285-291 
Endobronchitis, tuberculous, occult, in surgical 
lung specimens, 77 931-939 
Endothelioma Sec Tumors 
Enterocolitis 
tuberculous 

acute, obstructive, treated by nonsurgical 
ileostomy and streptomycin, (case 
reports) 60 648-653 

8treptom3 cm in, 60 576-588 
Enumeration technique for viable tubercle bacilli, 
76 616-635 

En2;3 me(8) 

to aid filtration of orophar3 ngeal washes, 
(Notes) 79 541 

digestion of, in separation of M leprae from 
tissues, (Notes) 74 152 
in meningitis, 71 12-29 

parenterally adnumstered, in lung abscess, 
76 1-21 

purine, in mycobacteria, (Notes) 66 240-243 
serum, in pulmonary tuberculosis, (Notes) 
79 251-252 

of tubercle bacillus, reactions of, and the action 
of streptomycin, 65 722-734 
in tuberculosis, e\trapulmonary, suppurative, 
71 1-11 
Eosmophilia 

Loffler’s syndrome, (case reports) 63 480-486 
during PAS therapy, (case reports) 70 171-175 
with pulmonary infiltration, 59 679-686 
and pulmonary malignanc3 , (case reports) 
75 644-647 
Epidemiology 

sarcoidosis with special reference to, 62 403-407 
of tuberculosis, 67 123-131, 68 1-8, 75 432-441 
Epilepsy, isoniazid therapy in, hazards, (case 
reports) 66 501 

Epinephrine, as bronchodilator agent, 77 729-736 
Erie County (New York), tuberculosis case- 
finding program, 69 78-85 

Erythema 

induratum (Bazin), with tuberculous l3Tnpha- 
denxtis, (case reports) 60 249-257 
nodosum with tuberculin-neutralizing serum, 
(case reports) 62 112-115 
Er3'throoyte(s) 

OT-sensitized sheep, and tr3’psmized human, 
serologic relation of, 79 622-630 
sedimentation rate, in pulmonary tuberculosis, 
69 595-598 

tuberculin-treated, as antigen in eliciting cu- 
taneous 113 persensitivit3 to tubercu- 
lin, (Notes) 64 322-326 


Er3 throm3 cm, m chemoproph3la'as of emph3- 
sema, SO 716-723 

Esophageal inflation of hernial sac during pneumo 
peritoneum, (case reports) 75 823- 
827 

Esophagobronchial fistula See Fistulas 
Esophagocutaneous fistula Sec Fistulas 
Esophagus, traction diverticula of, in middle lobe 
syndrome. 65 455-464 

Estrogen (s) 
effect 

on progress of tuberculosis, 59 198-218 
on tuberculin skin sensitivit3'’ and on allergj 
of internal tissues, 59 186-197 
on tuberculosis in rabbits, 59 168-185 
Etluonamide See Alpha-eth3d-thioisomcotin- 
amide 

(S)-Eth3’l-L 03 steme, 70 806-811 
effect of ventilation on antituberculosis ac- 
tivity of, 74 68-71 

in pulmonar3' tuberculosis, (Notes) 74 142-144 
Eth3d mercaptan, anti tuberculosis activity of, 
74 72-77 

Ethyl-thio form3 1 compound, antituberculosis 
actimty of, (Notes) 77 1017-1018 
Europe, rehabilitation of tuberculous patients, 
66 104-108 

Eventration, transdiaphragmatic, in pneumo- 
peritoneum, (case reports) 69 1045- 
1050 

Exacerbations, post-thor3coplast3', 61 648-661 
Excision, surgical, and lobectomy in esophngo 
bronchial fistula, (case reports) 
63 220-220 

Exercise, and rest, in mimmal pulmonar3 tu- 
berculosis, 69 50-57 

Expirator3f force, index of, m ventilator3' capacit3' 
tests, 78 692-696 

Exudate, pleural, fibrin clot culture techmque 
for isolation of tubercle bacilli from, 
(Notes) SO 438-440 
E3 e, tuberculosis of 

cortisone in, stud3 with phase contrast micro 
scope, 74 1-6 

in rabbits, 64 197-206, 207-217 

F 

Fenestration, tracheal, evolution and earl3^ results 
of, 79 773-779 

Fiberglas®-plastic dust and tuberculosis, 78 512- 
523 

Fibrin bodies, simulating “com lesions,” (case 
reports) 72 659-662 

Fibvin-clot culture techmque for isolation of 
tubercle bacilli from pleural exudates, 
(Notes) SO 438-440 
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Fibrosi"? 

putnionnrN 

and bronchiol ir cnmnomn, 70 559-507 
carbon monoMilc difTusmg cnp^citj in, 74 317- 
3 {2 

caTdiopubnonar\ function in, SO 700-701 
intcrvtiti il 

(bflucp, (ciKc reports) liS ■003-011, 71 1S5- 
510 

Ilnmiiinn-Rich s\ndrome, (esse reports) 
78 -010-022 

and lupertropbic oslcoartliropntln , (cor 
respondence), 79 513 

ribrolborax, tuberculous, anpiopncumogrnplij 
and bronchopraplij in, 73 01-71 
Filter membrane 

for tuberculous sputum, (Notes) 77 1019-1022 
used in detection of tubercle bacilli in mouth 
wash, 71 371-3S1 

ristiila(s) 

esophagobronchial 

associated with sciere licmorrlingc treated 
b^ surgical o\cision and lobcctoma , 
(cose reports) 03 220-220 
in mediastinal tuberculosis, (ease reports) 
79^8-243 

csophagocutaneous, treated with Btreptomjem 
and gastrostoin'V , 69 GS7-C91 
tuberculous, isoniazid-PAS in, GS 556-5-10 
Fitasimons Arm> Hospital CDcn%cr, Colorado), 
tuberculin reaction in tuberculous 
patients, SO 509-674 
Fluorescence raicroscopj 
in detection of m^cobacto^la in tissue sections, 
GS 82-95 

of ilf lubcTcxdosts, 05 709-717 
Foci, round, tuberculous, 73 S05-S17 
Food intake 

in nontuberculous patients receiving isomazid, 
OS 2207-211 

of tuberculous women, 00 455-465 
Formosa (laiwran), tuberculosis in, 80 359-370 
Freezing, for preservation of stock cultures of 
M tuberculosis, 02 99-100 
Fnedlander’s pneumonia, 61 405-473 
Fume fi\ation of lung, 79 lQAr-112 
Functional residual capacity, methods of measure- 
ment, 74 729-738 
Fungal antigens 
coccidioidin 
sensitivity 

wath pulmonary calcifications, 59 643-649 

on the Isthmus of Panama, 63 657-666 
skin reaction in pulmonary coccidioidomycosis, 
(case reports) 79 78-79 
histoplasmin 

conversion rates in Kansas City as indication 
of prevalence of infection, 69 234-240 


skin tests, elTect on skin reactivity and collo- 
dion agglutination, 66 588-593 
sensitivity to, (correspondence) 61 269 
in Alaskan natives, (Notes) 79 542 
in chronic pulmonary disease, 72 274-296 
with pulmonary calcifications, 59 643-649 
with pulmonary infiltration, 59 636-642 
in j oung school children, 78 667-681 
urban focus of, (Notes) 79 83-86 
histoplasmin H-42, for skin testing, (Notes) 

77 546-550 

sensitivity to, in students, 73 620-636 
Fungal disease Sec Mj coses 
Fungus (i) See also Mycoses 
Actinomycetales 

cultural differentiation, 76 770-788 
iBoniazid susceptibility compared with other 
sjnthetic and antimicrobial antitu- 
berculosis agents, (Notes) 67 261-264 
Allcschcrm hoydn 

fatal pulmonary infection with, (case reports) 

78 604-609 

in sputum, (case reports) 71 126-130 
Aspergillus fumtgaCus, significance m sputum, 
80 167-180 

Aspergillus infestation, with cystic disease, 
(case reports) 74 92-98 

Blastomyces dcrmahtidis as antigen for poly- 
saccharide skin test, 77 983-989 
and Ilistoplasma capsulatum, polysaccharide 
skin tests on humans, (Notes) 80 264r- 
266 

Candida albicans 

and adjuvants, sensitization of guinea pigs, 
(Notes) 76 692-696 

detection, on culture media of M tuberculosis, 

75 836-840 

in tuberculous sputum, (Notes) 77 543-545 
Coccidtoides immilis 
hyphae of, in human tissues, 70 320-327 
immunization against, 74 245-248 
experimental, 70 498-503 
isoniazid-ipromazid effect, (Notes) 67 538 
sporulation inhibited by peptone, (Notes) 

74 147-148 

Cryptococcus neoformans, causing pulmonary 
lesion, 74 441-444 
Histoplasma capsulatum 

as antigen for polysaccharide skin test, 77 
983-989 

and Blastomyces dermatitidis, polysaccharide 
skin tests on humans, (Notes) 80 264- 
266 

isolation from sputum, 66 578-587 
laboratory infection, (Notes) 72 690-692 
in Macacus irus monkeys, (Notes) 75 849-851 
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Funffiah), Bi^oplasma eapsujatum, cont 

pulnionarj cavitation caused by, (case re- 
ports) 69 Hl-116 
reactions to, in rabbits, 62 374-3S9 
Nocardia 

characterization of species, 76 451-479 
cultural differentiation, 76 770-7SS 
Nocardta asierotdes, PPD and other antigens 
prepared from, 79 2S4-295 
pathogenic, and j easts, culture filtrates of, 
tuberculostatic properties of, (Notes) 

66 623-625 

in pulmonary diseases in India, (Notes) 7S 644- 
646 

G 

Gamma globulin 

in childhood tuberculosis, 74 15-28 
content of serum in pulmonarj tuberculosis, 
(correspondence) 61 893-S94 
Gas See also Pulmonarj function 
exchange 

and pulmonary circulation, influence of ven- 
tilatory mechanics on, 80 53-5S 
and respiratory ventilation in chronic pul- 
monary emphj'sema, mechanical res- 
pirators in, so 510-521 

intrapulmonary, mixing after lobectomy, 
781-7 

mixing in tuberculous lung, 74 343-350 
in tuberculous cavities, SO 1-5 
Gastric aspiration for culture of M tuberculosis, 

67 598-603 

Gastric dilatation after phrenic nerve interrup- 
tion, (case reports) 62 331-332 
Gastric lavage 

culture for M tuberculosis, trisodium phosphate 
transport-digestion method of proc- 
essing specimens, (Notes) 70 363-366 
and laryngeal srrabs in isolation of tubercle 
bacilli, 73 930-939 
method of obtaining, 60 228-235 
pancreatm-quaternary ammonium treatment, 
74 616-621 

for tubercle bacilli, evaluation of four methods 
of collecting and mailing, 65 617-626 
Gastric tuberculosis See Tuberculosis, gastric 
Gastric washings See Gastric lavage 
Gastrointestinal changes in pneumopentoneum, 
66 750-757 

Gastrostomy', in esophagocutaneous fistula, 59 
687-691 

Gelatin foam, in thoracoplasties, 61 193-200 
Gel-diffusion techniques 
precipitation, in tuberculosis, 77 450-461 
with tuberculin antigens, 75-601-607 


tests for tuberculosis, SO 8S6-S94 
double-, SO 162-166 

Genetic resistance to tuberculosis in rabbits, 72 
297-329 

Genitourinary' tuberculosis Sec Tuberculosis, 
genitourinary' 

Georgia 

compulsory' isolation of tuberculous patients, 
(Notes) 77 506-510 

tuberculosis studies in Muscogee County', 73 
157-164 

Geotrichosis See My coses 
Germany', tuberculosis in, 59 4S1-493 
Globulin titration 

in demonstration of circulating antibodies after 
BCG immunization, (Notes) 78 793 
techmque in tuberculosis, (correspondence) 
76 507-508 

Glucose 

effect on tuberculin reaction in tissue culture, 
78 712-724 

metabolized bj' HI smegmatis, (Notes) 73 589- 
592 

and oxygen, in autolysis of M tuberculosis, 
73 907-916 

transfer of, into cerebrospinal fluid in tubercu- 
lous meningitis, 67 732-754 
Glucosulfone activity on H37Rv strain of ill 
tuberculosis, 69 461-165 

D-Glucuronolactone isonicotinj'l hj'drazide-iso- 
niazid, inhibitory' activity , 73 892-906 
Glutamic acid, affect on mycobacteria, (Notes) 
75 688-691 

Glutamic oxalacetic transaminase, in pulmonary 
tuberculosis, (Notes) 79 251-252 
Glutamic pyruvic transaminase, in pulmonaiy' 
tuberculosis, (Notes) 79 251-252 

Glj'cerol 

contaimng zinc, (Notes) 74 145-146 
effect on growth of M tuberculosis, 74 50-58 
Glycoprotein of serum m tuberculous guinea pigs, 
CS 594-602 

Goiter following PAS therapy, (case reports) 
69 458-463 

Gold (Au'“) 

radioactive, for determining lymphatic draining 
of pericardium, (Notes) 76 90G-90S 
instudj'of lymphatic drainage in dogs, (Notes) 
75 145-147 

Gold miners, silicotic, lung function in, 77 400-412 
{See also Pulmonary function) 
Gonadotropin 

chorionic, effect on tuberculosis in rabbits, 
59 16S-1S5 

effect on progress of tuberculosis, 69 198-218 
Grafts, bone, homogenous, ribs from thoraco- 
plasty as possible source of, 63^10- 
212 
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GnnulocMo in nttPiupt to trm'ifcr tulicrculin 
t\)H' of •'CIl'SltlMlx , tel 51G-511 
Gramilonn cocruiioit! il iSrp nnil Tiiinore 

Gr■\nlllon 1 •\to^l‘• See o/'o Pnpumoconio'^o'i and 
Wi'poni'r's gnmilonm 

allergic, and Wepener’a, distinction between, 
(corrc'-poiidencc) 70 '!l-5tG 
patlicrpic, of limps, 7S 21-37 
Great Britain, irregular discliargo in, (corre- 
spondence) GO S17-t>ol 

Guillain Barn's s\ndronie ifter P\‘^, (case 
reports) (lO 4 'm-^57 

Guinea pigfs) See a/so Tubcrctilosts, evpen- 
mental 

4 acetjlaminobenr il tliiosoinic irba'one (Ti- 
hione) in tuberculosis of, C2 141- 
155 

BCG infection, corti«one in, CO 511-519 
BCG a accina and li\ aluronidaso in, GS ISS-IOS 
corticotropin-cortisone in, G-l 205-300 
cortisone in tuberculous lesions of, G2 337-314 
in detection of tubercle bacilli 
compared with mice and artificial media, 
C9 92-103 

from dispersed cultures, G5 572-5SS 
with discrete chronic tuberculous lesions, 
strcptomacin in, CO 191-212 
in ciiporimcntal tuberculosis 
antituberculosis drug screening in, GS 4S-G4 
cortisone-dihjdrostreptomjcin in, (Notes) 
C7 101-102 

dissemination of tubercle baeilli. Cl 399-40G 
effect of dihjdrostreptomicin-P\Son,G2 119- 
155 

irradiated antituberculosis \nccinc and BCG 
in, 07 3^41-353 
isoniazid in, GS 75-Sl 
neorajcin in, 02 300-300, 315-352 
scrum gh coprotein in, GS 594-002 
streptomjcin in, 08 575-582 
treated with isoniazid, 05 305-375, 370-391 
treated with potassium lodide-stroptomj cm, 
00 -080-098 

treated with pj razinamide, 05 519-522 
immunogenicitj for, of BCG cultured in bile, 
59 102-105 

inoculation, for detection of tubercle bacilli, 
limitations of, (correspondence) 70 
374-375 

inoculation versus culture on artificial media, 
(Notes) 72 087-089 

intradermal tuberculin reaction on, 69 800-817 
omentum used as inde\ in chemotherapy, 
08 583-593 

potassium lodide-streptomycm in, 04 102-112 
sensitization, mj cobactenal wax in, 09 241-246 
streptomyem-PAS in intracerebral infection of, 
04 87-101 


tuberculous 

abort i\e tuberculosis induced in bj pathologic 
material containing loiing tubercle 
bacilli, (correspondence) GS 1G7 
pvrazminudc in, (Notes) 70 3G7-3G9 
serum protein in, 70 311-318 
thioureas, substituted in, 70 130-138 
tuberculous meningitis in 
isoni izid, iproniazid, streptomjcin, and 
strcptoinjcm-isoniazid in, 70 714-727 
produced bj lumbar intrathecal inoculation, 
CO 722-731 

\irulcnco 

correlated with catalase activitj and isoniazid 
resistance, (Notes) 72 24G-251 
of isoniazid resistant cultures in, (Notes) 
GS 290-291 

of isoniazid resistant tubercle bacilli in, 
(Notes) C9 4GWG8 

II 

Hamartoma See Tumors 
Hamman-Bich s\ndromc, 71 485-510 
cortisone in, (case reports) 7G 123-131 
pathogenesis of, 78 353-3G7 
report of three cases, (case reports) 78 G10-C22 
Hand talking chart, (correspondence) 70 534-535 
Hawaii 

resection for pulmonarj tuberculosis in, 80 6-11 
tuberculosis in, GS 839-SG2 
Heart 

atherosclerosis, (sj-mposium) 71 904-921 
block, change in tuberculosis of mjocardium, 
(case reports) 05 332-338 
disease. Beck operations for (sjanposium), 
71 904-921 

invohemcnt in mibarj tuberculosis, (case 
reports) G8 771-774 

symptoms in tuberculosis, C2 (Supplement, 
Julj 98-103) 

tuberculosis of, 02 390-402 
“Heaves ” See Emphjsema, alveolar, chronic 
HeLa cells See Cells 
Helium dilution method 
closed-circuit, in measuring functional residual 
capacity, 74 729-738 
in ventdation study, 79 450-458 
Hemagglutination 

procedure in study of tuberculins, 65 272-277 
reaction 

after BCG, G6 58-02 

antiglobulm modification of, 68 739-745 
clinical evaluation of, 67 497-502 
in tuberculosis 
in children, 70 139-148 
diagnosis of, 64 71-76 
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HcmagglulinaUon cant 

test 

for •intibodies, 65 194-200 
and its heniolj tic modification in tuber- 
culosis, 65 194-200, 66 594-600 
complement-fixation modification (Maillard) 
of, in tuberculosis, (Notes) 66 621-622 
Middlebrook-Dubos, clinical interpretation, 
62 121-127 

modification of slide test for antibodies 
against tubercle bacilli, 63 667-671 
in tuberculosis, (editorials) 62 223-226 
Hemagglutinin adsorption, specificity of, in 
serologic study of tuberculosis, 67 
657-664 

Hemangiopencj'toma See Tumors 
Hemangio sarcomatosis Sec Tumors 
Hematoma Sec Tumors 

Hemidiapbragm, paralyzed, effect on homolateral 
thoracoplasty, 60 1S3-1SS 

Hemin 

antagonism of isoniazid, (Notes) 69 469-470 
as growth factor in isomazid-resistant strains of 
il/ tuberculosis, 69 797-S05 
Hemoglobin, and methemoglobin, values in 
tuberculous patients on isoniazid 
therapy, (Notes) 68 286-289 
Hemolytic and hemagglutination tests in tuber- 
culosis, 66 594-600 

Hemopneumothorax, spontaneous, 62 543-548, 
(case reports) 65 744-753 
benign, 63 417-426 
surger 5 for, 71 30-48 

Hemoptj'sis, in chest clinic patients, 63 194-201 
Hemorrhage (s) 

in emphjsematous bulla, (case reports) 61 742- 
746 

intraperitoneal, occurring as a complication of 
pneumoperitoneum, 63 116-118 
fatal, in pulmonarj tuberculosis, 60 589-603 
pulmonarj, in tuberculosis, (case reports) 
62 324-330 

pneumoneotomj for, (case reports) 61 426-430 
Hemothorax 

spontaneous, (case reports) 71 755-761 
in therapeutic pneumothorax, (case reports) 
50 654-659 

Hepatitis 

cholangiolitic, due to PAS, (case reports) 76 132- 
139 

and hj'pokalemia in tuberculosis, (case reports) 

68 136-143 

post-transfusion, with sickle-cell anemia, (case 
reports) 07 247-257 

pyrozmamide in, serum enzjTnes in, SO 855-865 
pjTazinamide induced, (case reports) 77 858-862 
Hepatolj-sis, in pneumoperitoneum, (case reports) 

69 297-299 


5-Heptyl-2-thiohydantoin in experimental tuber- 
culosis, 78 74-82 

Hernia 

esophageal, hiatal, pneumoperitoneum in, 
(cose reports) 78 623-631 
inguinal, pneumoperitoneum in, (case reports) 
60 524-526 

Heterocj clic acid h 3 drazides See Acids 
n-Hexadecane as adjuvant for BCG in mice, 
75 624-629 

Hi Intensity ultraviolet for sterilization, (Notes) 
71 457-458 

Hilum, triangular shadows of, 66 188-193 
Hinconstarch 

antituberculosis activitj , 73 72-78 
metabolic products, (Notes) 74 798-801 
in pulmonarj’- tuberculosis, 73 219-228 , 77 952- 
967 

seromucoid (serum mucoprotein) values, 
(Notes) 78 131-134 

Histidine, utilization of, in production of a phar- 
macologicallj active metabolite, 63 
100-107 

Histioejdosis X, pulmonarj’, (case reports) 75 
319-325 

with diabetes insipidus, (case reports) 79 652- 
658 

Histoplasma capsulatum See Fungi 
Histoplasmin Sec Fungal antigens 
Histoplasmin H-42 Sec Fungal antigens 
Histoplasmosis 8'eeMj coses 
Home, and hospital, in tuberculosis, including 
chemotherapj of, SO (Supplement, 
October 23-45) 

Hong Kong, tuberculosis in, and BCG, 76 215-224 
Honolulu schools, tuberculin testing in, 78 871- 
883 

Hooke’s law, application to elastonce of lung, 
(Notes) 77 863-866 

Hormones (s) 

adaptive, request for reprints on stress and, 
(correspondence) 67 677-678 
adrenal, in experimental ocular tuberculosis, 

66 175-180 

corticosteroids and corticotropin in tuber- 
culosis, 76 708-710 
corticotropin 

as adju\ ant in tuberculosis, 76 708-710 
-diha drostreptomj cm, in experimental bov me 
tuberculosis in rabbit, 76^1-211 
in emphj’senn, effect on pulmonarj function, 

64 279-294 

in pneumonia induced vith tuberculin in lungs 
of sensitized rabbits, 64 508-515 
-streptonijcin-PAS, in pulmonarj tuber- 
culosis, 60 512-547 
in tuberculosis, 66 161-174 
experimental, (Notes) 77 536-538 
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Hormoncsts) cortwolropm, cont 

compared witli cortisone, 68 31-41 
with and without antimicrobial therapy, 
70 623-636 

in humans, request for data, (correspon- 
dence) 64 471-472 

in infancy and childhood, 74 (Supplement, 
August 209-216) 

ocular, decreasing dosages in the rabbit, 
(Notes) 69 1051-1053 

in tuberculous lesions in guinea pig, 64 295-306 
in tuberculous meningitis, (case reports) 
72 825-832 

cortisone 

m BCG infection in guinea pig, 69 511-519 
m cardiopulmonary function in BoecL’s 
sarcoid, 67 154-172 
in corneal tuberculosis, 74 1-6 
-dihydrostreptomycin, in e\perimental tuber- 
culosis in guinea pig, (Notes) 67 101- 
102 

effect on electrophoretic patterns and hemag- 
glutination reaction in childhood 
tuberculosis, (Notes) 73 964-965 
in emphysema, effect on pulmonary function, 

64 279-294 

in experimental tuberculosis, 62 337-344, 

65 64-74, 596-602, 603-611 

in albino rats, compared with alloxan- 
induced diabetes, 65 603-611 
compared with corticotropin, 68 31-41 
growth of tubercle bacilli after, (Notes) 
77 529-535 

in Hamman-Rich syndrome, (case reports) 
76 123-131 

-isoniazid in BCG-vaccinated subjects, 76 
263-271 

-streptomycin m experimental tuberculosis in 
albino rats, 65 596-602 
in tuberculosis, 66 161-174 
with and without antimicrobial therapy, 
70 623-636 

in humans, request for data, (correspon- 
dence) 64 471-472 

in infancy and childhood, 74 (Supplement, 
August 209-216) 

in tuberculous lesions in guinea pigs, 64 295- 
306 

in tuberculous meningitis, 64 564-571, (case 
reports) 73 99-109 

in experimental tuberculosis in mice, 69 790-796 
hydrocortisone 
acetate ointment 

topical, at site of intracutaneous tuberculin 
reaction, (Notes) 79 666-668 
in tuberculin skin reaction, (Notes) 80 587- 
589 


prednisone 

causing tuberculosis activation, (case reports) 
76 140-143 

in pleural tuberculous effusions, 79 307-314 
somatotrophic 

effect on course of tuberculosis in rabbit eye, 
69 1016-1021 

in tuberculosis, (correspondence) 71 319-321 
testosterone, in chronic pulmonary tuberculosis, 
68 165-176 , 70 1020-1029 

Horner's syndrome complicating surgery for 
pulmonary tuberculosis, 67 94-100 
Horse, chronic alveolar emphysema in, 80 (Supple- 
ment, July 141-143) 

Hospital (s) See also Sanatoriums 
discharges See Discharges 
Fitzsimons Army Hospital (Denver, Colorado) , 
tuberculin reaction in tuberculous 
patients, 80 569-574 
general, case finding in, 70 304-311 
and home, in tuberculosis, and chemotherapy, 
80 (Supplement, October 23-45) 
military, for tuberculosis, histoplasmosis in, 
(Notes) 75 833-835 

personnel, tuberculosis control in, 67 74-84 
for tuberculosis 

case finding in, 80 (Supplement, October 73- 
93) 

employees, tuberculosis among, 66 16-27 

isolation of air-borne tubercle bacilli in, 
(Notes) 67 878-880 

rehabilitation and occupational therapy in, 

79 680 

vocational rehabilitation m, justification of, 

80 59-64 

tuberculous patients in, adjustment on various 
wards, 79 273-283 

Household associates, tuberculosis attack and 
death rates of, 65 111-127 
Humoral factors in resistance to tuberculosis, 
76 90-102, 78 884-898 
Hyaluronidase 

effect on BCG vaccination, 64 442-447 , 68 188- 
198 

in tuberculosis, 63 108-115 
Hydrazines in production of fatty livers m rabbits, 
(Notes) 73 956-959 
Hydrocortisone See Hormones 
Hydrogen peroxide 

-isoniazid, M paraiubercvlosts susceptible and 
resistant to, differential uptake of 
isoniazid-C‘‘ by, (correspondence) 
SO 110-111 

in isoniazid resistance, 73 726-734 
Hydroxyethyl sultone in pulmonarj tuberculosis, 
68 103-118 

Hyperergic reactivity, nonspecific, at site of 
tuberculin reaction, 69^05-215 
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Hyperplasia, lymph node, of mediastinum, (case 
reports) 79 232-237 

Hypertension, terminal, with sarcoidosis, (case 
reports) CO 22S-235 

Hyperthyroidism in native resistance to tubercu- 
losis, 79 152-179 

HjTiothyroidism in native resistance to tubercu- 
losis, 79 180-203 

Hyperuricemia, during pjTazinamide-isomazid 
therapy, (Notes) 74 289-292 
Hypnosis, bronchograms under, (Notes) 79 525 
HjTOS^DiniiiSlobulinemia, mth steatorrhea and 
probable tuberculosis, (case reports) 
74 773-782 

Hypokalemia and hepatitis in tuberculosis, (case 
reports) 68 136-143 

Hyponatremia in pulmonary tuberculosis, 66 
357-363 

Hypopotassemia in pulmonary tuberculosis, 66 
357-363 

HjTioventilation, idiopathic, polycythemia, and 
cor pulmonale, (case reports) 80 575- 
581 

Hypovia, from pulmonary emphysema, hemato- 
logic adaptation in, 78 391-398 

I 

H”, radioactive, -labeled 3,5 diiodo PAS, effect on 
tubercle bacillus, 65 316-324 
Icterus, in miliary tuberculosis, (case reports) 
66 77-85 

Ileostomy, nonsurgioal, m tuberculous entero- 
colitis, (case reports) 60 648-653 
Immobilizer, lung, in pulmonary tuberculosis, 
(correspondence) 67 267, 778-780 
Immunity See Tuberculosis, immumty 
Immunology and pulmonary diseases, 79^12-220 
Immunopathology of tuberculosis, 74 (Supple- 
ment, August 60-74) 

Inde\ of air velocitj See Ventilatory function and 
Pulmonary function 

Inde\ card, for clinical data on patients in a 
tuberculosis hospital, (Notes) 70 
903-906 

Indians (American), tuberculous infection in, 

72 35-52 

Industrj , roentgenograms in, 60 501-513 
Infant (s) 

pulmonary tuberculosis in, Promizole®-strepto- 
mj cm in, (case reports) 61 747-750 
tuberculous infection in, (case reports) 70 161- 
165, (Notes) 74 149-151, (corre- 
spondence) 808-809 

Infarction, pulmonarj , location of, 60 206-211 
Influenza See Viruses 

Infrared spectrums of fractions of M Itibcrcttlosts, 

65 477-480 


Inhalation treatment, (editorials) 74 454-456 
Inhibition of tubercle bacilli, tested in sjmthetic 
orgamc bases, (Notes) 65 631-634 
Inoculation, cutaneous, tuberculosis from, 63 
526-537 

Inoculum, size in susceptibility testing of M 
tuberculosis, (Notes) 72 390-392 
Inspissated cavities See Cavities 
Insulin, in treatment of anorexia, 60 25-31 
Intermittent positive pressure breathing 
in bronchopulmonary disease, 71 693-703 
in emphj'sema, pulmonarj , severe, 76 33-46 
in pulmonary tuberculosis, 72 479-486 
International Sj-mposium of the Deborah Sana- 
torium and Hospital, 80 (Supplement, 
October 1-139) 

International Umon Against Tuberculosis, (corre- 
spondence), 78 810, report on, 77 
155-161 

Intestinal tuberculosis See Tuberculosis, in- 
testinal 

Intraperitoneal hemorrhage See Hemorrhages 
Iodine 

in leprosy, (correspondence) 68 295-296 
in tuberculosis, (correspondence) 66 765-777 
Iodized oil in bronchography in pulmonary 
tuberculosis, 66 699-721 

Ions, ammonium, effect on ability of Mrulent 
mycobacteria to bind neutral red, 
(correspondence) 60 384 

Iproniazid 

in Cocctdtoides tmmttts, (Notes) 67 538 
discontinuance, withdrawal symptoms, 67 
212-216 

in murine leprosy, (Notes) 67 674-675 
neurotoxicity in dogs, 69 261-266 
pharmacology , 68 199-206 
resistance of mycobacteria to, (Notes) 65 754- 
758, 759-760, 768-770 

in sarcoidosis, ineffectiveness of, (Notes) 67 671- 
673 

side effects of, (Notes) 68 270-272 
m tuberculosis 

experimental, 65 365-375, 376-391 
human, 65 402-428 

in tuberculous meningitis, 70 714-727 

Iron distribution in tuberculous granulation 
tissue, 61 560-562 

Irradiation, by sunlamp, effect on M tuberculosis, 

71 112-125 

Irregular discharge See Discharges 

Isolation, compulsory, of uncooperative patient, 
(Notes) 77 506-510 

Isoniazid 

absorption, 65 429-442 

Actinomy cetales susceptibility to, compared 
with other synthetic and antimicro- 
bial agents, (Notes) 67 261-264 
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It <\ »■? 
nclton 

nntitb\Toid, (Xotc*!) 71 SS1-S91 
on intncpllulir lobcrclo biolh, CO 120-133 
mode of, 70 7S1-702, (corrc‘;pondcncc) 75 517- 
51S 

ictiv it\ 

nlonc, nnd jn comhinMion vilh slroptomjcin, 
07 

neutrnhrntion of. In mpt'\boht('->, 73 735-717 
'dlerp-v, (c'l'p roporf') 71 7S3-7'12 
•vlono 

niid «ith P\S, ui oripiml clicmothcrnpj of 
noncnMl'in pulnionirv tuberculosis, 
E0-611-&17 

in pulmomrj tubcrculosie, 71 ''03-910 
and combined with "Ircptonocm, 07 SOS-S27 
nntaponi'm 

in antibicterial npents, (Votes) CS2JS0-2S3 
bj certain metabolite", (Votes) GS '138-939 
delayed bj pjridoMno in tiio, (Votes) 70 
1100-1103 

antilh>TOid action, (Votes) 71^9-SOl 
antitiiberculosis action, (Votes) 77 3(M-3G7 
bactcnal resistance to, streptomjem cfTcct, 
07 553-507 

bactericidal action on cvtraccllular and intra- 
cellular tubercle bacilli, 07 322-310 
bactcriot Topic actnitj nith other compounds, 
(Votes) 7S S02-S05 

bacteriotropic potencies increased bj PABA, 
(correspondence) 78 919-951 
in biologic fluids, (Voles) 05 18-1-485 
breakdown, peroxide in, (Votes) 73 779-780 
-C>‘ 

diflercntial uptake by M paralubcrculosis 
susceptible and resistant to isoniazid 
and hydrogen peroxide, (correspond- 
ence) SO 110-111 
-labeled PAS, 75 71-82 

catalase and peroxidase relation in myco- 
bacteria, 75 02-70 

cavities in tuberculosis treated uith, 77 221-231 
central nervous system reactions to, G9 759-762 
as clicmopropby lactic m tuberculosis, (corre- 
spondence) 71 475--17G 

clinical evaluation of, (correspondence) 70 1102- 
1103 

ID combined chemotherapy of mice, 68 411-418 
compared with streptomycin-isoniazid, and 
strcptomycin-PAS in pulmonary 
tuberculosis, (Notes) 66 632-635 , 68 
204-269, 67 108-113, 539-543 
concentrations 

in blood of people of Japanese and European 
descent, (Notes) 78 944-948 
in culture media, effect of inspissation and 
storage on, (Notes) 75 678-683 


in tuberculous patients, effect of amines on, 
(Notes) 70 152-168 

-cortisone, in BCG vaccinnled subjects, 76 203- 
271 

-cy closenne 

in ambulant tuberculosis therapy, (Notes) 
89 91 

in pulmonary tuberculosis, (Notes) 79 87-89 
high dosage, treatment-failure, chronic 
(Notes) 80 269-273 
in tuberculosis, 75 553-575 
-D glucuronolnctono isonicotinyl hydrazide, 
inhibitory activity of, 73 892-905 
dcliniim and, (correspondence) 69 845-840 
dependent strains of M ramc, (Notes) 68 631- 
633 

derivatives, in experimental tuberculosis, 
07 354-365 
determination of 
in bodv fluids, 76 852-8G1 
by urine tests, (Notes) 80 904-908 
in development of atyTucol variants of M 
hibcTcnlosxs m vitro, (Notes) 78 921-926 
discontinuance, withdrawal symptoms, 67 212- 
210 

distribution, 65 429-442 
dosage, high 
in man, 69 957-962 

ID pulmonary tuberculosis, (Notes) 77 539-542 
early treatment in tuberculosis in guinea pigs, 
76 732-751 

effect 

on allergy, 74 (Supplement, August 197-208) 
on bacillary metabolism, 80 404-409 
of barbiturates on toxicity of, (Notes) 66 100- 
103 

on BCG allergy', 77 232-244 
on Coccidioidcs immitis, (Notes) 67 538 
on diabetes, (correspondence) 67 544 
emotional, 68 523-534 
and electro encephalographtc, 70 476-482 
on immunizing activity of normal and lao- 
niazid-resistant BCG, (Notes) 75 650- 
655 

inhibitory, on growth of tubercle bacilli 
antagonized by ketone compounds, 
(Notes) 68 273-276 
on mycobacterial hpids, 72 713-717 
on nitrogen metabolism and food intake in 
nontuberculous patients, 68 207-211 
on program of tuberculosis associations, 
(editorials) 66 615-618 
on pyridoxine metabolism, 75 594-600 
on tubercle bacilli, growing and resting, 
(Notes) 69 125-127 

growth of, from pulmonary lesions, (Notes) 

79 518-521 
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/ifrtta leff f/iY/ cotti 

plmse conlrii-'l and olectronniicro'?copic 
HtiidiM of, (Notes) 7J 290-300 
jiroposod mcclmnism for, (correspondence) 
CO 1002 

/nutro, 71 550-505 

on tuberculin reaction and licalmg of BCG- 
induccd ulcers, 7} 7-11 
on tuberculin test, (Notes) G7 535-637 
on Mabihlj of Jlf (iidcrcu/oitt, GO I022-102S 
c\cretion, 05 129-112 
and fc%er, (case reports) GS 210-252 
trnnsttor\, and roeutgonograpliic exacerba- 
tion from, (case reports) 72 527-530 
hjdrazoncs, in biologic fluids, 79 102-496 
inaclnation 

bj Dubos medium, (Notes) OS 2S1-2S5 
b} mjcobnctcrial extracts, 72 190-203 
inctTcctixeness in microbial persistence, (Notes) 
70 1106-1109 

ingestion indicated nith riboflavin, (Notes) 
80 115-423 

inhibition of, in man, bj PAS and bcnzojl- 
PAS, 80 20-37 

and isoniarid-stroptomjcin, in tuberculosis, 
incidence of bacterial resistance, 
(Notes) 07 lOG-107 
isopropjl derivative See fproniarid 
Ion concentrations measured bj microbiologic 
assay tccliniquc, (Notes) 75 992-994 
metabolism of 

bj ilf lubcrciihsis BCG, (Notes) 78 800-809 
and peripheral neuritis, 70 260-273 
serum microbiologic assay technique for, 
(Notes) 75 995-99S 

and sputum conversion, (correspondence) 
77 869-871 

in multiple sclerosis, 70 577-592 
in murine leprosy, (Notes) 07 674-675 
neurotoxicity in dogs, 09 2G1-2GG 
neutralization bj pyridoxal, 76 568-578 
paired with other drug combinations, 80 627-640 
-PAS 

compared with pyrazinamide-isoniazid, 73 
704-715 

effect on thyroid function, SO 845-848 
salt of, in tuberculosis, (Notes) 78 G37-043 
single dailj dose, 78 749-769 
in tuberculous sinuses and fistulas, 68 535-540 
peripheral neuritis associated with, (case 
reports) 70 504-508 

peripheral neuropathy in patients treated with, 
(case reports) 68 458-461 
pharmacology of, 67 644-651, 68 199-206 
in presence of PABA, (correspondence) 76 706- 
707 

prevention, in experimental tuberculosis, 74 
917-939 


in produebon of fatty In era in rabbits, (Notes) 
73 950-959 
prophjlnxis 

effect on tuberculin response, 77 232-244 
in expenmenta! tuberculosis, (Notes) 77 999- 
10(M 

in guinea pigs, 73 1-18 
in nontubcrculous disease, (correspondence) 
78 485-187 

psy chosis, toxic, from, (case reports) 79 799-804 
-pjrazinimide, 

causing hipcruncomia, (Notes) 74 289-292 
compared nith isomnzid-PAS, 73 794-715 
bcpntotoxicitj of, in tuberculosis, 80 371-387 
in loll dosage, 74 100-109 
in patients nith previous isoniazid therapy, 
(Notes) 75 84G-S4S 
in tuberculosis, (Notes) 72 851-855 
cx-pcnmentfll, 69 319-333 
pulmonnrj, 69 319-350, 70 413-422, (Notes) 
70 713-747 
pjridoxine 

concurrcntli administered, (Notes) 74 471- 
473 

effect on antitubcrculosis activity of, tn vivo, 
(Notes) 71 898-899 
relationship in children, 75 594-600 
radioactive, action on tuberculosis, 67 491-496 
resistance 

acquired, (Notes) 79 97-101 
and catalase aotmtj’' 

correlated with guinea pig virulence, 
(Notes) 72 246-251 

of tubercle bacilli, (Notes) 69 471-472 
catalase and hj drogen peroxide m, 73 726-734 
intra strain variation, 73 390-405 
of mj cobactena to, (Notes) 65 754-774 
to M avium, (Notes) 77 519-523 
in pretreatment patients, 72 143-150 
m relation to pswogallol-peroxidative activity 
in M tuberculosis, (Notes) 75 670-674 

-resistant 

cultures, from clinical specimens, virulence of, 
in guinea pigs, (Notes) 68 290-294 
mutants, 70 465-475 

organisms, tuberculous pneumonia due to, 
(case reports) 70 881-891 
strains of M tuberculosis 
peroxide foimation in medium for, 75 476- 
487 

virulence, 71 799-809 
tubercle bacilli, 70 91-101, 442-452 
altered growth characteristics of, (Notes) 

66 626-628 

growth requirements of, (correspondence) 

75 155-156 

catalase and pathogenicity of, 70 641-664 
hemin as growth factor for, 69 797-805 
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Jsoma II?, retitlant, coni 

in infection of children, 80 326-339 
lesions produced by, regression of, (Notes) 
70 531-532 

metabolism of, 71 785-796 
pathogenicity of, in children, 74 (Supple- 
ment, August 75-89) 
human, 71 390-105 

pathology of lesions caused by, (Notes) 
74 633-637 

in pulmonarj tuberculosis, new and un- 
treated, (Notes) 74 293-296 
superinfection uith, (case reports) 77 168- 
171 

virulence of, 68 548-556, (correspondence) 
69 640-641 , (correspondence) 70 375- 
376 , 70 728-733 

in guinea pigs and mice, (Notes) 69 464- 
468 

immunizing properties compared with 
BCG, (Notes) 70 527-530 
-Salizid®, in the blood. (Notes) 74 796-797 
in sarcoidosis, ineffectiveness of, (Notes) 67 
671-673 

serum concentrations 

and therapeutic response, correlation of, in 
pulmonary tuberculosis in humans, 
(correspondence) 80 108-110 
in tuberculous patients, (Notes) 68 286-289 
serum-free, chemical and biologic determination 
method, 79 344-350 

singly, in murine leprosy, (Notes) 72 846-850 

stability, 71 732-742 

-streptomycin 

action of M iuherculosts within phagocytes, 
(Notes) 65 775-776 

antagonism in mice infected with M tuber- 
culosis H37Rv, (Notes) 68 277-279 
in experimental tuberculous meningitis, 70 
714-717 

in murine leprosy, (Notes) 72 846-850 
resistance, (correspondence) 75 346-347 
synergism of, tn vitro, (Notes) 65 777-778 
therapy, m fatal meningitis, (case reports) 
72 653-658 
in tuberculosis 

experimental, in guinea pigs, 68 575-582 
ocular, in rabbits, 69 1016-1021 
-PAS, combinations of 
therapeutic and toxic effects of, 69 1-12 
in tuberculosis, 32-week observations on, 
(Notes) 70 521-526 

-viomycin-streptomycyclidene isonicotinyl 
hydrazine, in mouse, (Notes) 68 292- 
294 

-streptovaricin 

controlled clinical trial of, (Notes) 80 757-759 


in pulmonary tuberculosis, (Notes) 80 424- 
425, 431-433 

surgical pathology of pulmonary tuberculosis 
treated by, (Notes) 68 144-149 
-susceptible and -resistant M tuberculosis 
strains, catalase and peroxidase 
activities of, (Notes) 79 669-671 
susceptibility and pathogenicity of tubercle 
bacilli, 68 734-738 

therapy 

in epileptics, hazards of, (case reports) 66 501 
in tuberculous meningitis, (case reports) 
73 940-943, (correspondence) 74 480 
-thiocarbanidin, in pulmonary tuberculosis, 
(Notes) 80 590-593 

toxic psychosis from, (case reports) 79 799-804 
toxicity of, (correspondence) 68 296-297 
accompanied by leukopenia and lympho- 
cytosis, (case reports) 69 824-828 
high dosage, 70 430-441 
and metabolic effects of, in adults, 67 652-656 
for monkeys, (correspondence) 68 470 
for rhesus monkey, 67 798-807 
short-term, 65 429-^2 

trace metals m inhibition of bovine liver, 
catalase by, (Notes) 77 501-505 
tuberculin reactions during treatment with, 

69 733-744 
in tuberculosis 

experimental, 65 357-364, 365-375, 376-391, 
392-401, 73 1-18, 75 295-302 
in guinea pigs, 68 75-82 
infected with tubercle bacilli resistant to 
streptomycin-PAS, 66 477-485 
pyridine nucleotides before and during, 

70 453-464 

reinfection in, (Notes) 79 246-250 
in VIVO, affected by “anti-isoniazid” sub- 
stance, (Notes) 73 764-767 
fibrocaseous, sputum culture and microscopy 
during treatment, 70 349-359 
human, 65 402-428, 429-442 
isolation, drug-susceptibihty, and catalase 
testing of tubercle bacilli from 
patients, 70 852-872 
meningeal and miliary, 66 391-415 
primary, prophylactic effects of, 76 942-963 
pulmonary, (correspondence) 70 924-925, 
(correspondence) 71 314-315, (Notes) 

73 117-122 

adrenal cortical function during treatment, 

70 841-851 

cistlike cavities during therapy, (Notes) 

69 1054-1056 

and electrophoretic serum proteins, 70 334- 
343 

lesions, pathology of, 71 186-192 
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Iiont(i.td, in tubrrculoti/t cont 

long term, 70 22S-2G5 

ID monkeji, 71 (Supplement, August 13S- 
153) 

prior to resection, 70 102-10S 

with p\ra7innmido or PAS, (Notes) 79 102- 
1(11 

of recent origin, 71 S-11-S59 
tuberculostatic action, antagonired bj hcmin, 
(Notes) 09 409-470 

in tuberculous adenitis, (Notes) 74 130-111 
in tuberculous meningitis 
deleterious effect possible, (correspondence) 
71 705-700 

evperimental, 70 714-727 
in tuberculous sinuses and fistulas, OS 535-540 
in \itnmin E deficiencj, 80 223-231 
Isonicotinic acid, hiTJothesis of antituberculosis 
action of isoniazid, (Notes) 77 304-307 
Isonicotinic acid h 3 drazide See Isoniazid 
Isonicotinjl salicjlideno hjdrazine, and isontazid 
in the blood, (Notes) 74 790-797 
Israel, mass roentgenograph) among immigrants 
to, (Notes) 09 837-S40 

Ivalon sponge plombage, (Notes) 78 478-484 

J 

Jaundice See Icterus 

Jejunum, hemorrhage into, from abdominal aorta 
through tuberculous Ijinph nodes, 
(case reports) 05 219-214 
Jews, tuberculosis among, 07 85-93 
Johnin 

fractionation of, 08 444-450 
PPD, cattle erj-throcyte sensitization with, 
(Notes) 77 177-180 

K 

Kanamj'cin 

in murine leprosy, (Notes) 79 073-076 
in M tubcrculosts, (Notes) 78 138-139 
in humans, 79 72-77 

rn vitro and in guinea pigs, antituberculosis 
activity of, 79 66-71 

Kansas City 

histoplasmin conversion rates as indication of 
prevalence of infection in, 69 234-240 
tuberculin conversion rates as indication of 
prevalence of infection in, 69 227-233 
Ketone compounds, effect on inhibition of growth 
of tubercle bacilli bj’- isoniazid in 
vitro, (Notes) 08 273-276 

Kidney (b) 

epithelial cells, sensitivity to PPD and other 
culture filtrates, 80 410-414 


pjrazinamidc spectrophotomctric determina- 
tion in, 75 105-110 

tuberculosis of Sec also Tuberculosis, renal 
rocntgenographic classification of, 67 604-012 
viomjcin effect on function, 68 541-547 
ICojic acid Sec Acids 

KPAS See Potassium para aminosalicylate 

L 

Laborotorj (les) 

design and operation for exiierimental tuber- 
culosis, 08 212-219 

in tuberculosis sanatorium, (editorials) 73 291- 
293 

Larjngcal swabs 

for culture of M tuberculosis, 67 598-003 
and gastric lavage, m isolation of tubercle 
bacilli, 73 930-939 

Larj'n\ 

carcinoma of, with bronchogenic carcinoma, 
(case reports) 74 438-440 
nerves of, recurrent paralj’sis as complication of 
pulmonarj' tuberculosis, (case re- 
ports) 05 93-99 

Lavage 

gastric and tracheal, compared in culture of M 
tuberculosis, 08 926-932 

tracheal, in diagnosis of pulmonary tuberculosis, 
60 634-038 

Leprosj 

exTierimental, chemotherapj of, evaluation of 
drugs, 69 173-191 

iodine in, (correspondence) 08 295-290 
murine 

chemotherapy of, 60 359-365 
evolution of, (Notes) 79 805-809 
isoniazid-iproniazid in, (Notes) 67 674-675 
isomazid-streptomj cm singlj and together m, 
(Notes) 72 846-850 

kanamjxin, streptovancin, paromomjcin, 
novobiocin, and ristocetin in, (Notes) 

79 673-076 

macrocj cion in, (correspondence) 76 915-916 
Triton WR 1339 in, (correspondence) 76 915- 
916 

Lesion (s) 

basic, in chronic emphjsema, OS 24-30 
chest 

asymptomatic and circumscribed, 62 512-517 
undetected in mass roentgenographic survej , 

64 249-255 

coalescent, of diatomaceous earth pneumo- 
coniosis, 77 644-067 
“coin,” of lung, (Notes) 73 134-138 
necrotic, tubercle bacilli in, biology of, (Notes) 

66 629-631 
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pulmmnn 

with nt\p)C'\l nfid fict bnciUi m pputum, 
75 l'>o-222 

mBCG Nnccimtcd nnd umnccinnlcd persons, 
CS-C.n'j-Tl^ 

corrclstion with tuberculin rcvclion in BCG- 
\ icnnstid snd control pcrsoni, ftS 
7n-7eu 

difluee, rocntn'nogrim'! of, (corrc*!pondcnce) 
GO 550-558 

due to Cr ip'ococc <s ntofoman^, (esse reports) 
75 Itl-Hl 

importnnce of tuberculin test in differential 
di iRno«ts of, G3 1 10-1 10 
I'onisnd ofTect on prowth of tubercle bacilli 
in, (Note*)) 70 51S-521 
tuberculous 

amithio-oiic in, C5 1)02-708 
bactcnolopj of, 71 37G-5S7 
pstholopic studs of, 71 (Supplement, 
March 1-211) 
resected 

bactcnolops of, GO 30-53 
clinic'll and bactenologic correlation of, 
70 -050-701 

culture of If tuberculosis from, compari- 
son of bos mo albumin and plij-siologic 
ealino, (Notes) 70 370-372 
late emergence of jif tuberculosis in 
cultures of, 70 101-218 
tuberculosis in, 77 215-259 
from patients treated svitU Blrcptomjcm- 
P \S, cultural properties of M 
tuberculosis in, 68 727-733 
tubercle bacillus in, CO 14-51 
spread of, as result of thoracoplasty, Cl 
058-601 

residual, post treatment resection of, 73 1G5-190 
results of thoracoplnstj in relation to tjpo of, 
GO 273-2S7 

segmental, in primarj tuberculosis in childhood, 
79 75G-7C3 
tuberculous 

bactcnologic problems of, 80 (Supplement, 
October 47-71) 

bronehial, mtra- and cxtralummnl, 74 (Sup- 
plement, August 25G-2QG) 
bronchoscopj in, (Notes) 73 5SG-58S 
chronic, in guinea pigs, streptomycin in, 
GO 191-212 

cficct of streptomycin on morphology of, 
01 525-542 

healing 

anatomic changes m, (Notes) 72 38G-389 
pathology of, 80 (Supplement, October 47- 
71) 


pathologi and bacteriology of, 74 (Supple- 
ment, August 13-21) 

quart? dust for challenging viability of 
tubercle bacilli in, (Notes) G9 841-842 
produced bj isoniazid-rcsistant tubercle 
bacilli, regression of, (Notes) 70 531- 
532 

relapse of, during and after chomolhorapy, 
duration of drug treatment in, 80 
(Supplement, October 47-71) 
sun i\ al of bacilli in, (Notes) C5 637-640 
\nscular, in tuberculous meningitis, 61 247-256 
Leukemia 

infiltration causing alveolar capillary block, 
(case reports) 80 895-901 
with miliarj -meningeal tuberculosis, (case 
reports) 70 509-517 

pulmonarj in\ olvemcnt in, SO 833-844 
Lcukocj to(s) 

from BCG-vaccinated guinea pigs, some fra- 
gility in, 79 323-328 

blood, in tuberculin sensitivity, 78 340-352 
cjtoljsis 

"plasma factor" in, (Notes) 79 244-245 
test, 63 672-673 

tn I'ltro bj tuberculin, 60 212-222 
human, sonsitivitj to OT, 75 807-822 
Ij-Bis, related to tuberculous serology, 69 1002- 
1015 

migration, inhibition of, specific and nonspecific, 
SO 19-25 

in tissue cultures of normal and tuberculous 
animals affected by tuberculin frac- 
tions, 65 250-271 
Leukopenia, 59 311-316 

Liberia, school-age children of, tuberculin patch- 
test survey in, (Notes) 67 665-668 
Lfc-table method, in studies of outcome of chronic 
disease, (editorials) 63 608-612 
Ligation, suture, and partial thoracoplasty, m 
pulmonary tuberculosis, 70 61-70 
Light, effect on PAS assay, 75 93-98 
Lipid (s) 

extraction, biologic properties of mycobacteria 
after, 79 296-306 

mycobacterial, isomazid effect on, 72 713-717 
of rabbit tissue, in experimental tuberculosis, 

75 83-92 

toxic, of tubercle bacillus (“cord factor”) 
isolation of, from petroleum ether, extracts 
of young bacterial cultures, 67 629- 
643 

occurrence 

in chloroform extracts of young and older 
bacterial cultures, 67 828-852 
in various bacterial extracts, 67 853-858 
of tubercle bacilli, living and killed, 66 28-35 
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Liver 

diunngc 

in pulmonnrj' tuberculosis, 72 71-90 
by pyrinnaniido, serum enzjmes in, SO 855- 
SG5 

derangement, in pulmonarj tuberculosis, 76 
410-425 

elTect of pneumoperitoneum on, C5 5S9-S95 
fatty, production in rabbits by hj’drazine 
derivatives, (Notes) 73 956-959 
pcliosis, (case reports) 67 385-390 
toMCity of pyrazinamide-isoniazid in tuber- 
culosis, 80 371-387 

in tuberculosis, clinical, functional, and needle 
biopsj' studj of, 63 202-209 
Lobar ventilation Sec Ventilation 
Lobe(s) 

anomalous tracheal bronchus to the right 
upper, (case reports) 64 686-690 

lower 

artificial pneumothorax in, 59 50-52 
disease in pulmonary tuberculosis, 60 15-24 
pulmonary tuberculosis in, 59 39-49 
tuberculous cavities in, 63 625-643 
middle 

syndrome, 71 775-784 

traction diverticula of esophagus in, 65 455- 
464 

Lobectomy 

bronchospirometry before and after, 75 710-723 
in esophagobronchial fistula associated with 
severe hemorrhages, (case reports) 
63 220-226 

intrapulmonary gas mixing in, 78 1-7 
Lofiler’s pneumonitis See Pneumonitis 
LofiBer’s syndrome, 59 679-686, (case reports) 
63 480-486' 

in connection with P4-S allergj’', 65 235-249, 
(case reports) 70 171-175 
Los Angeles County (California) 
mass screening program in jail, 74 590-596 
Hospital, routine roentgenography on admis- 
sion to, 69 940-956 
Lucite plombage See Plombage 
Lung(s) 
abscess 

acute, 61 474-482, 69 673-681 
in tularemia, (case reports) 65 627-630 
anatomy 

microscopic, 80 (Supplement, July 24-40) 
apex, pulmonary tuberculosis confined to, 

63 644r-656 

arterial circulation of, agenesis in, (case re- 
ports) 79 641-651 

beryllium granulomatosis in, 74 533-540 
biopsy, 71 668-675 

in pulmonary actinomycosis, (case reports) 

76 660-668 


bullae, function after excision, 77 387-399 
cancer, 70 763-783 

carcinoma, pnmarv', of, wuth tuberculosis, 
79 134-141 

cavitation in periarteritis nodosa, (case reports) 
74 624-632 

circulation Sec also Pulmonarj function 
capillarj , 71 822-829 

and gas exchange, influence of ventdatory 
mechanics on, 80 53-58 
"coin” lesions, (Notes) 73 134-138 
collagen and elastin of, 80 (Supplement, 
July 45-48) 

cysts 

air, giant, surgical management of, (case re- 
ports) 63 579-586 

infected by M tubcrculosts, (case reports) 
69 1037-1041 

decortication, in pulmonarj' tuberculosis, 
59 30-38 

density, os measure of mouse tuberculosis, 
77 681-693 

diflTusing capacity Sec Pulmonary function 
disease 

alveolar-arterial oxygen tension gradient in, 
69 71-77 

atj pical 

chromogenic mycobacteria in, 75 180-198 
mjcobacterial, 75 199-222 
from atj pical tubercle bacilli, (case reports) 
80 738-743 

blood flow through nonventilated portions, 
68 177-187 

bronchogemc carcinoma as differential diag- 
nostic problem in, 63 176-193 

chronic 

from atypical mjcobacterial infections, 

SO 188-199 

gross, relationship of allergj to, 78 226-234 
immunologic aspects of, 79 212-220 
and respiratorj' function in tuberculosis 
(Soviet translation), 79 142-151 
nontuberoulous, incorrectlj' diagnosed, 

75 921-937 

polyvinyl-formal sponge prosthesis in, 

74 581-589 

rheumatoid, (case reports) 80 732-737 
tracheal fenestration in, 78 815-821 
distribution of drug-resistant tubercle bacilli 
in, 73 406-421 

elastance, application of Hooke’s law to, (Notes) 

77 863-866 
emphj sema of 

chronic, energj' cost and control of breathing 
in, 80 (Supplement, July 131) 
eosinophilia infiltrating, 59 679-686 
experimental, SO (Supplement, July 158-167) 
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Lmg(s), emphysema of, coni 

variability of behavior within, 80 (Supple- 
ment, July 136) 

and vascular changes, 80 (Supplement, 
July 67-91) 

fibrosis 

carbon monoxide diffusing capacitv in, 
74 317-342 

cardiopulmonary function in, 80 700-704 
diffuse, interstitial, (case reports) 68 603-614, 
74 485-510 

function See Pulmonary function 
hemangiopericytoma of, (case reports) 77 496- 
500 

histoplasmosis, diagnosed by scalene mode 
biopsy, (case reports) 66 497-500 

human 

preparation for macroscopic and microscopic 
study, 80 (Supplement, July 114-117) 
respiratory portion, pre- and postnatal de- 
velopment of, 80 (Supplement, 
July 5-10) 

immobilizer, in pulmonary tuberculosis, (corre- 
spondence) 66 778-780 
infiltration See also leukemia, below 
disseminated, nodular, indeterminate in ap- 
parently healthy persons, 65 128-141 
with histoplasmin sensitivity, 59 636-642 
infiammation 

chronic, interstitial, with fibrosis, and bron- 
chiolar carcinoma, 76 559-567 
nontuberculous, effect on pulmonary tuber- 
culosis, 59 68-75 

inflation or deflation in respiration regulation, 
73 519-528 
insufficiency 

chronic, radioactive iodine (!“') in, 80 181-187 
prevention of, after pleurisy, 66 134-150 
in leukemia 

infiltration of, causing alveolar-capillary 
block, (case reports) 80 895-901 
involvement, 80 833-844 
lymphatics of, in reference to emphysema, 80 
(Supplement, July 50-56) 
malignancy See also Tumors 
cj tologic diagnosis of, 61 60-65 
and eosinophilia, (case reports) 75 644-647 
mucormycosis of, (case reports) 79 357-361 
mycotic diseases of, in India, (Notes) 78 644-646 
nodules, calcified, in relation to bronchogenic 
carcinoma, 66 151-160 

normal, blood flow through nonvcntilated 
portions, 68 177-187 
ph 3 sical properties of, SO 38-45 
pncumoporitoncuni in, phjsiologic effects of, 
60 706-714 

pneumothorax in, 64 1-20, 21-20, 27—10, 127-140, 
111-150, 151-158 


post-thoracoplasty, resected, 60 406-118 
proteinosis, alveolar, of, (case reports) 80 249- 
254 

resection 

bronchial ulceration after, 69 84-91 
pulmonary function before and after, 72 453- 
464 

for pulmonary tuberculosis, bronchial disease 
in, 68 657-677 

sarcoidosis of, evolution of, (case reports) 
80 71-77 

schistosomiasis of, chronic, 79 119-133 
-specific antibodies, in rabbits, 78 259-267 
specimens 

methyl-metacrilate in, 76 789-798 
occult tuberculous endobronchitis in, 77 931- 
939 

structure, in three dimensions after inflation 
and fume fixation, 79 764-772 
susceptibility to industrial dusts inhaled, 62 
(Supplement, July 13-21) 
suture in tuberculosis, 70 61-70 
tissue, viability of tubercle bacillus in, 59 429- 
437 

trauma at pneumothorax induction, 60 557-563 
tuberculoma of, 78 403-410 
tuberculous See also under Tuberculosis 
focus, primary, of, local reactivation in, 
78 547-562 

gas mixing in, 74 343-350 
resection 

in Hawaii, 80 6-11 

histologic study of blood lessels in, 04 489- 
498 

tumor See Tumors 

vascular changes, in pulmonarj tuberculosis, 
75 410-419 

ventilation, defective, analysis bj timed ca- 
pacity measurements of, 61 256-278 
Lupus erythematosus 
cells 

in miliarj' tuberculosis, (case reports) 74 112- 
116 

in sarcoidosis, (correspondence) 74 811 
surgerj in, (case reports) 77 338-345 
Lupus vulgaris cutis, fatahtj ratio for, 80 659-675 
Ljmphidcnitis 

mesenteric, complication of, (case reports) 

65 210-214 
tuberculous 

cervical, X-raj thcrapj in, (Notes) 74 611-644 
peripheral, X-raj therapa for, OS 157-16! 
sodium salicj late in, (correspondence) CS 910- 
941 

treated bj tuberculin dcsensitiration, (case 
reports) 60 219-257 



70 


INDEX or SUBJECTS 


Lj mphndcnopathy 

intrathoracic, transient, in apparentlj healthy 
persons, C7 45-58 
scalene, (Notes) 7C 603-505 
Lj mphatics 

as drainage for parietal and visceral pleura, 
79 52-65 

pulmonary, in reference to emphjsema, 80 
(Supplement, Julj 50-56) 
role in development of bronchogenic tuber- 
culosis, 67 440-452 
Lymph nodeCs) 

causing hcmoptjsis, removal of, (case reports) 
65 206-209 

giant, hyperplasia of mediastinum, (case re- 
ports) 79 232-237 
hilus, calcihcd, 60 1-14 
mediastinal, cdcified, 62 213-218 
regional, calcification of, after BCG vaccina- 
tion, 73 239-245 

sarcoid, effect on tubercle bacilli of products of, 
61 730-734 

tuberculous, in children, enzymatic therapy 
for, 76 588-600 
complications, 70 610-622 
hemorrhage from abdominal aorta into 
jejunum through, (case reports) 
65 210-214 

in neck, a.\illa, and groin, 73 229-238 
treatment in accessible nodes, (editorials) 
64 691-694 

Lymphosarcoma Sec Tumors 
Lysis, cellular, in tuberculin sensitivity, 68 746- 
769 

Lysozyme(B) 

action on mycobacteria, 68 564-574 
lethal and cytologic effects on tubercle bacilli, 
67 217-231 

tuberculostatic substance in serum inth prop- 
erties like, 64 669-674 

Lytic factor, against M tuberculosis, (Notes) 
72 859-862 

M 

Macacus irus See Monkeys 

Macrocyclon, in murine leprosy, (correspondence) 
76 915-916 

Madison sentence-completion form, (Notes) 
74 964-967 
Malachite green 

effect on growth of M tuberculosis, 74 50-58 
and Triton WR 1339, in charcoal media for 
tubercle bacilli, (Notes) 71 894-897 
Malignancy (les) See also Cancer, Tumors 
pulmonary, cytologic diagnosis of, 61 60-65 
Marine Corps, tuberculin testing m, 62 518-524 
Marsilid® See Iproniazid 


Maryland, University of, tuberculosis in medical 
students at, 79 746-755 
Masks, gauze, efficiency of, 59 1-9 
Maximal breathing capacitj Sec also Pulmonary 
function 

in obese subjects, (Notes) 80 902-903 
spirometnc and Douglas Bag measurement 
compansons, (Notes) 79 253-255 
Maximal expiratory flow rate apparatus for bed- 
side and office use, SO 724-731 
Maximal midexpiratory flow, 72 783-800 
Measles, and BCG vaccination, (case reports) 
72 228-230 
Media See Medium (a) 

Mediastinum 

cysts of, and neoplasms in children, 74 940-953 
electrocardiogram after, shift to the left in, 
64 64-70 
emphysema of 

complicating induction of pneumoperitoneum, 
(case reports) 63 591-596 
after pneumopentoneum, (case reports) 
68 775-781 
lymph nodes in 

calcified, (case reports) 62 213-218 
hyperplasia of, (case reports) 79 232 
tuberculoma of, 64 327-352 
tumors of, 60 419-438 

cardiospasm simulating, (case reports) 63 597- 
602 

Medical schools, teaching of tuberculosis in, 
(editorials) 60 140-142 

Medical students, tuberculosis in, at University 
of Maryland, 79 746-755 

Medium (a) 

agar, transparent, growth and enumeration of 
mycobacteria in, 64 81-86 
artificial, used for detection of small numbers of 
tubercle bacilli from dispersed cul- 
tures, 65 572-588 

chick embryo compared with ATS medium in 
isolation of tubercle bacilli, (Notes) 

76 703-705 

contrast, water-soluble, in bronchography, 

68 760-770 

culture 

artificial, isolation of M tuberculosis on, 
(Notes) 70 912-015 

charcoal 

for M tuberculosis, 71 382-389 
drug susceptibilities, (Notes) 71 447-451 
for tubercle bacilli, 70 955-976 
Triton WR 1339 and malachite green in, 
(Notes) 71 894-897 

for Af tuberculosis, blood bank blood agar, 
(Notes) 71 762-764 

for tubercle bacilli, for diagnosis, 63 459-469 
comparison of several media, 63 470-475 
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Uftfiunb), coni 

Dubos 

imcliwting isoniazid, (Notes) 6S 284-285 
with penicillin 

instsbilit^ of, (Notes) 80 202-263 
for isolntion of M tuberculosis from human 
discharges, (Notes) 04 318-321 
egg 

cage laid, elimination of prcolcaning, (Notes) 
79 077 

cultnation of tubercle bacilli, (Notes) 
73 139-141 

cgg-jolk, for tubercle bacilli, 70 977-9SS 
gljccrol blood agar, response of acid fast 
chromogenic bacilli, 72 119-122 
liquid, growth of M luherculosts in, 73 716-725 
liquid and solid, for detection of stroptomjem 
resistance in if tuberculosis, 62 101- 
lOS 

relationship to growth, morphology, and 
aurulencc of M tuberculosis var 
anwn, 00 507-577 

semisj nthctic, autocla\able, m tuberculosis 
laborator 3 , (Notes) 78 788-792 
solid, for testing streptomycin susceptibility, 
02 484-490 

sjTithetic, liquid, now, for cultivation of Mjeo- 
bactonum species, (Notes) 80 267-268 
Triton malachite green-charcoal agar, (Notes) 
75 338-339 

Mega esophagus Sec Achalasia 
Meningeal tuberculosis Sec Tuberculosis, menin- 
geal 

Memngitis 

bacterial, streptokinase-streptodornase in, 
71 12-29 

crjptococcal and tuberculous, in reticulum cell 
sarcoma, (case reports) 78 760-768 
with miliary tuberculosis and leukemia, (case 
reports) 70 509-517 

pneumococcal, combined with tuberculous, 
(case reports) 71 584 

pyogenic, with tuberculous meningitis, (case 
reports) 62 441-445 

serous intracranial, calcification after, (case 
reports) 78 101-105 
tuberculous, (correspondence) 78 485 
in adults, 74 830-834 
streptomycin-treated, 67 613-628 
antimicrobial drugs in, 69 192-204 
in children, 76 832-851 

combined with pneumococcal, (case reports) 
71 584-591 

corticotropin in, (case reports) 72 825-832 
cortisone in, (case reports) 73 99-109 
after cortisone therapy, 64 564-571 
discussion, (Notes) 65 637-640 


cfTcot of induced hyperglycemia on glucose 
content of cerebrospinal fluid in 
07 59-73 

experimental, isomazid, iproniazid, strepto- 
mycin, and isomazid-streptomycin 
in, 70 714-727 

fatal, during isoniazid-streptomycm therapy, 
(ease reports) 72 653-658 
in guinea pigs, produced by lumbar intra- 
thecal inoculation, 66 722-731 
intracranial calcification after, 78 38-61 
isoniazid in, deleterious effect possible, 
(correspondence) 71 765-766 
during isoninzid therapy, (case reports) 
73 940-943, (correspondence) 74 480 
neomycin failure as adjuvant to streptomycin, 
(case reports) 65 325-331 
neoplastic disease simulating, (case reports) 
69 1029-1036 

pathogenesis of, 64 408-418 
pathology of, 61 171-184, 64 419-429 
pneumoencephalography in, 74 835-855 
during pregnancy, (case reports) 76 1079-1087 
prognosis of, 65 168-180 
and treatment, 80 388-397 
with pyogenic meningitis, (case reports) 
62 441-445 

reaction to PAS simulating, (case reports) 
64 682-685 

wuth spontaneous recovery, (case reports) 
72 231-235 

streptodornase-streptokinase in, 71 12-29 
streptomycin therapy in, 61 171-184 , 62 586- 
593 

therapy, specific, for, (editorials) 61 263-268 
treatment of, 69 370-382 , 74 (Supplement, 
August 221-224) 

results in 549 patients, 69 13-25 
tuberculin in, (case reports) 74 277-283 
vascular lesions in, (case reports) 61 247-256 
in vitro susceptibility of tubercle bacilli in, 

74 (Supplement, August 232-240) 
Mental patients 

tuberculosis morbidity and mortality among, 

70 32-48 

tuberculous, reserpine m, (Notes) 74 457-461 
Mesenchyma, extrapleural, (case reports) 75 638- 
643 

Mesothelioma See Tumors 
Metabolism 

bacillary, effect of isomazid on, 80 404r409 
carbohydrate, associated with amithiozone, 
(case reports) 66 373-377 
nitrogen, in nontuberculous patients receiving 
isomazid, 68 207-211 

of tubercle bacillus, production of a pharma- 
cologically active metabolite, 63 100- 
107 
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Metabohte{8) 

of M iithcrculosts H371lv and H37Ra, differ- 
ential response to, (correspondence) 
G2 333 

neutralization bj', of jsoniazid activity, 73 735- 
747 

Methanol extracts 

of tubercle bacilli, (correspondence) 74 S07-S08 
immunizing effect on mice, (Notes) 73 7S1-784 
Methemoglobin, and hemoglobin values in tuber- 
culous patients on isoniazid therapy, 
(Notes) 68 2S6-2S9 

Methemoglobinemia following treatment with 
PAS, (case reports) 76 S62-SGG 
Methylene blue reduction time of serum, tuber- 
culosis influence on, (Notes) 70 907- 
909 

Methjd-metacnlate, in lung specimens, 76 7S9-79S 
Mice 

antituberculosis chemotherapeutic activitj in, 

64 541 

antituberculosis immunity and nutrition in, 
77 93-105 

brains, Mycobacterium X in, 71 88-96 
lesions of, 71 97-111 

immumtj , sex differences in, 75 618-623 
infection with tubercle bacilli, relation between 
dosage and survival time, 64 534-540 
intravenously infected, isolation of tubercle 
bacilli from feces and gastric con- 
tents, 62 481-483 

nonpathogenic, viable tubercle bacilli in, 
75 2S0-294 

PAS-streptomycin therapy in, 62 156-159 
thioureas, substituted, in tuberculosis in, 
70 121-129 

Triton A-20 in antituberculosis activity in, 

65 718-721 
tubercle bacilli in 

small numbers detected in dispersed cultures, 
65 572-588 

virulent, detected when coexisting with at- 
tenuated bacilli, 70 1053-1063 
in tuberculosis, experimental 
antagonism of isoniazid-streptomycin in, 
(Notes) 68 277-279 

controlled with intermittent streptomj cm, 
viomjcin, isomazid, and strepto- 
myclidene isomcotinjl hydrazine, 
(Notes) 68 292-294 

isomazid in, 65 357-364, 376-391, 392-401 
combined chemotherapy vsith, 68 411-418 
pyrazinamide in, 65 511-518 
tuberculous 
BCG in, 68 451-454 

tuberculin shock in, (Notes), 68 629-630 
vaccination vith BCG, n-hexadecane as ad- 
juvant, 76 624-629 


Microbial persistence modified by isomazid, 
(Notes) 76 1106-1109 

Micrococcus pyogenes vmr aureus, sensitization of 
guinea pigs to, in presence of “wax” 
of acid-fast bacilli, 69 241-246 
Mioroculture, in blood of tubercle bacilli in 
pathologic specimens, (correspond- 
ence) 73 785-786 

Microculture method for isolation of tubercle 
bacilli, (Notes) 75 1007-1008 
Microlithiasis, pulmonary alv^eolar, (case re- 
ports) 75 122-134 
Microorganism (s) 
acid-fast 

growth characteristics of, (Notes) 80 744-746 
procedure for differentiating between, 76 468- 
479 

viomjcin activity against, m vitro and tn into, 
63 17-24 

Microradiographj , in emphjsema, SO (Supple- 
ment, July 104-112) 

Microscopj 

and culture of M tuberculosis, in BCG vac- 
cinated mice, 79 484-491 

electron 

effect of PAS-isoniazid-vuomj cm on tubercle 
bacilli, (Notes) 73 296-300 
in study of raj cobacteriophages, 76 964-969 
of tubercle bacilli, streptomycin-treated, 
70 328-333 

fluorescence, of M tuberculosis, 65 709-717 
of M tuberculosis, from sputum of isoniazid- 
treated patients, 70 349-359 
phase contrast, of corneal tuberculosis, 74 1-6 
Middle age, resection in, 73 40-51 
Middlebrook'Dubos hemagglutination test Sec 
Hemagglutination 

Middiebrook-Dubos titer, and serum protein 
electrophoretic pattern in BCG- 
vaccinated tuberculous children, 
(Notes) 79 522-524 

Middle lobe sjmdrome, roentgen therapj m, 
(case reports) 76 291-297 
Miliary tuberculosis Sec Tuberculosis, miliary 
Militarj personnel of World War II, pulmonary 
tuberculosis in, 75 1-40 

Militarj'^ tuberculosis hospital, histoplasmosis 
in, (Notes) 75 S33-S35 

Miners, coal Sec Pneumoconioses, anthracite 
“Minimal,” sophistry in use of the word, (corre- 
spondence) 79 681 

Minimal tuberculosis See Tuberculosis, minimal 
Mitochondria, and nuclei in M tuberculosis, 

67 59-73 

Monaldi procedure, 65 83-87 
Moniliasis Sec Mj coses 
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Monkcj (s) 

effect of alteration of pulmonary arterial cir- 
culation on tuberculosis in, 65 48-63 
isomazid tovicitj for, (correspondence) 68 470 
Macaca mulatta, antituborculosis tberapj' in, 
76 225-231 

Macacus irus, H capsulatum in, (Notes) 75 849- 
851 

rhesus 

isonnzid tovicitj for, 67 798-807 
patliogemcitj of atjpical chromogenic bac- 
teria for, 75 169-179 
tuberculosis in, 72 204-209 
Monocytes, immunity studies ivith, 79 221-231 
Mononucleosis, infectious, simulated by PAS 
reaction, (case reports) 72 833-839 

Morbidity 

rates, in tuberculosis, 61 39-50 
in household associates, 65 111-127 
tuberculosis 

among mental patients and general popula- 
tion, 70 32-48 

related to tuberculin sensitivity and body 
build, 76 517-539 
trend, 67 279-285 

Morphology of fatal tuberculosis in childhood, 74 
(Supplement, August 7-12) 

Mortality 

rates, in tuberculosis, 61 39-50 
in household associates, 65 111-127 
tuberculosis 

among mental patients and in general popu- 
lation, 70 32-48 

among residents of large cities (1947-1949), 
66 109-116 
Mouse See Mice 

Mouth wash, detection of tubercle bacilli in, 
71 371-381 

Mucin, hog gastric, in experimental tuberculosis, 
(Notes) 77 1005-1011 

Mucoid impaction of the bronchi, 76 970-982 
Mucoprotems in pleural effusions, 76 247-255 
Mucormycosis See Mycoses 
Mucosa, bronchial, regenerative versus atypical 
changes in, 79 591 

Multiple sclerosis, isomazid in, 70 577-592 
Murmur, millwheel, presumably caused by air 
embolism in pneumoperitoneum, 
(case reports) 70 1092-1095 
Myasthenia gravis, with malignant thymoma, 
(case reports) 72 381-385 
Mycobacteria 

affected by Su 1906, Su 3068, and Su 3912, 77 694- 
702 

amithiozone resistance and action in, mech- 
anism of, 80 559-568 
arithmetic linear growth of, 66 756-761 
asparaginase of, (Notes) 70 920-921 


atypical 

antimicrobial effect on, 78 454-461 
characterization by microcolonial test, 

76 451-467 

comparative pathogenicity of, in experi- 
mental animals, 80 876-^5 
in HeLa cells, 77 968-975 
infections from chronic pulmonary disease 
from, 80 188-199 
isolation of 

from healthy persons, (Notes) 80 747-749 
and Nocardia, 76 451-467, 468-479 
niacin production of, 77 669-674, 675-680 
atypical chromogenic 

fluid thioglycollate medium in, (Notes) 

77 356-358 

pathogenicity of, for rhesus monkey, 75 169- 
179 

in pulmonary disease, 75 180-198 
avirulent, metabolism of, 66 416-435 
biologic properties after hpid extraction, 

79 296-306 

carbolfuchsin stained, in diagnostic films, 
74 597-607 

catalase enzyme of, 77 146-154 

in cell and tissue cultures, 77 789-801 

cells, crude, biologic activity of, (Notes) 

80 274r-276 

in chick embryo, influenced by temperature, 
73 650-673 

from cold blooded animals, 77 823-838 
communition by ultrasonic exposure, (corre- 
spondence) 76 914-915 

comparison between atypical and selected 
strains, (Notes) 76 497-502 
cooperative study, (correspondence) 72 866-870 
cord formation and virulence, 78 83-92 
cording and cytochemical reaction, 73 674-680 
enzymatic characteristics of suspensions of, 
(correspondence) 61 270-271 
extracts in inactivation of isomazid, 72 196-203 
filtration, from organic solvents, 77 290-300 
fluorescence microscopy in detection of, in tis- 
sue sections, 68 82-95 
in fowl embryos, 73 276-290 
genetics of, detection of small numbers of 
virulent tubercle bacilli when co- 
existing with attenuated bacilli in 
the mouse, 70 1053-1063 

growth of 

and enumeration, in transparent agar me- 
dium, 64 81-86 

oxygenation and aeration effect on, 70 665-671 
rates, in biochemical studies, (Notes) 79 94- 
96 

infection, mycobacterial, heterologous and 
homologous immunity in, 76 76-89 
lysozyme action on, 68 564r-574 
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and mammalian cells in tissue culture, (corre- 
spondence) 75 347-348 

metabolism, relationship of isoniazid to, 75 62- 
70 

in mice, influenced by temperature, 73 650-673 
neomycin activity on, 60 78-89 
neutral red reactions on, (Notes) 79 526-530 
niacin test in distinguishing, (Notes) 79 663-665 
nonpathogemc, as source of error in diagnosis 
and drug-susceptibility tests, 68 557- 
563 

oxidation-reduction djes in determining viru- 
lence, in vitro, 65 187-193 
paratubercle bacilli, skin reaction to products 
of, 79 731-737 

photochromogemo, infections nith, chemo- 
therapy and pathologj, SO 522-534 
precipitins of, agar diffusion, 73 637-649 
preservation of, by desiccation tn lacuo, 60 621- 
627 

purine enzymes in, (Notes) 66 240-243 
resistance to hjdrazines of isomcotimc acid, 
(Notes) 65 754-774 
saprophytic 

flmd thioglycollate medium, (Notes) 77 356- 
358 

and tubercle bacilli, differentiation of, 
(Notes) 74 948-960 

species, new synthetic liquid medium for culti- 
vation of, (Notes) SO 267-268 
in tissues, retention and differentiation of, 
74 608-615 

typical, macin production of, 77 669-674, 
675-680 
virulence of 

effect of ammomum ions on ability of, to 
bind neutral red, (correspondence) 
60 384 

metabolism, 66 416-435 

oxidation-reduction dyes for determination 
of, (correspondence) 66 382-383 , 68 
786-787 

in vitro 

modification of oxidation-reduction dye 
test for determination of virulence 
of, (Notes) 66 99 , 69 599-603 
Mycobacteriaceae, urease activity in, (Notes) 
65 779-782 

Mycobactenophage (s) 

biologic properties of, 80 543-553 
D-29, inhibition of, with human tubercle bacilli, 
by serum factor, SO 12-18 
electron microscopic studies of, 76 964r-969 
Mycobactennm 
amum 

drug resistance relationship to growth phase, 
(Notes) 76 298-300 


isoniazid-resistant, (Notes) 77 519-523 
relationship of medium to growth, morphol- 
ogy, and virulence, 66 567-577 
sulfathiazole resistant, in prevention of 
streptomycin resistance, (Notes) 
76 301-307 

balnet, in mice, immunity, heterologous and 
homologous, 76 76-S9 

butyncum, temperate bacteriophage from, 
SO 232-239 
fortmtum, 72 53-63 

bacteriology and pathogemcitj for labora- 
tory ammals, 76 108-122 
leprae, separation from tissues by enzjTne 
digestion, (Notes) 74 152 
leprae mununi, microbial population counts 
with anti-leprosy drugs, 69 173-191 
paratubcrculosis 

chemical constituents of, (Notes) 77 712-715 
susceptible and resistant to isomazid and 
hjdrogen peroxide, differential up- 
take of isoniazid-C“ bj , (corre- 
spondence) SO 110-111 

phlet, specificities of aqueous and saline ex- 
tracts, 73 563-570, 571-575 
ranae, cross-resistance to 28 antimj cobacterial 
agents, 69 267-279 

isoniazid-dependent strains, (Notes) 68 631- 
633 

neomycin and dihj drostreptomj cm resist- 
ance in, 62 286-299 

smegmatis 

metabolizing glucose, (Notes) 73 589-592 
stained with indicator d 3 es, phagocj tosis of, 
74 552-565 

streptomj cm inhibiting growth of, 71 743-751 
tuberculosis See also Tubercle bacilli 
action of cjcloserme on, in vitro, (Notes) 

72 236-241 

antituberculosis drugs m, combined, (Notes) 

78 121-126 

autoljsis, glucose and oxj'gen m, 73 907-916 
BCG, metabolism of isoniazid bj, (Notes) 

78 806-809 

/3-propj'lal-7-buylal-imme inhibiting, (Notes) 

76 1094-1096 

bovine, m experimental tuberculosis, 68 220- 
228 

catalase activity, 78 735-748 
chick 3 'olk sac technique in, (Notes) 77 511- 
515 

constituents, 61 79S-S0S 

correlation of biologic properties with infra- 
red spectrums, 65 477-480 
cultural properties, in resected pulmonary 
lesions of patients treated with strep- 
tom 3 cm-PAS, 68 727-733 
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/nun n» t -t 

cuhurt' 

clinml'fr tiirthnd (Notes) 72 ofiS-SOr 
chnreoil, 71 3S2-<;‘>0 

coloninetrn cni i! u«e net in, (Notes) 71 

50Vv>or 

coinp irtcl nth mouse and pu'i'C'v pip inocu- 
htion, o.’-iai 

eompirieon of I-innpeil swnbs mul postne 
nsjnrntion for, 07 'jiS-OOl 
conipnneon of trichcnl 'intl pustne ln\npc 
111 O'; <>2!}-f>'12 

medium for, Idood bntik blood optr, (N'otes) 
71 7C2-7ii4 Stt (iLa Mcdiumfn) 
method, (Notc'l 0'' *101-300 
ncgntiie, proetdure iMtli, (correspondence) 
CO 12=1 

obt lined b\ inciibition bejond the normal 
7- or Sweek period, (N'otes) GO 307- 
30S 

presen ation b\ frcccinp, C2 00-100 
purified tubereulm fraction from, (N'otes) 
CO 300-303 

from resected lesions, comparison of bonne 
nlbumin and phjsiologic saline in, 
(N'otes) 70 370-37*2 
In slide culture method, 72 330-339 
sputum for, obtained during local anesthe- 
sia, (Xotc«) 74 077 

unne, during clicmotbcrapj , 70 149-154 
dissociation, 02 ('Supplement, Julj 22-33) 
drug susceptibilities, (N'otes) 71 147-451 
rapid method for determination, (Notes) 
78 111-110 

results of tn tilro test for, 03 079-093 
enzjinatic reactions of, and action of strep- 
tomacin, 05 722-734 

filterable forms, (correspondence) 09 473-474 
fluid thioglj collate medium in, (Notes) 77 
35G-35S 

fluorescence microscopj in, 05 709-717 
generation time on solid and liquid media, 
74 50-58 

growth 

delaj ed, from resected lung specimens, (cor- 
respondence) 71 319 
in liquid media, 73 710-725 
measurement, 02 87-90 
from resected specimens under various 
atraosphenc conditions, (Notes) 70 
910-911 

H37Ra strain, mechanical agitation in growth 
of, (Notes) 79 813-815 
H37Rv strain 

activity of antituberculosis drugs, 59 401- 
465 

catalase activity, (Notes) 80 257-258 


development of atjpicol variants tn vitro 
VMtli isonnzid-strcptomjcin, (Notes) 
78 921-920 

Icukocjtic susceptibility to tuberculin in 
guinea pigs infected i\ith, (Notes) 
70 SSS-S91 

mutant, protein precipitated bj, (corre 
spondcncc) 77 1031-1032 
specificities of aqueous and saline extracts, 
73 503-570 

in IlcLa cells, 77 423-435 
infection m mice, 73 251-2C5 
infrared spectrums of, 03 372-380 , 69 505-510 
isolation of 

on artificial media and embrjonated eggs, 
(Notes) 70 912-914 

in egg jolk media, (Notes) 72 863-SG5 
from human discharges, use of Dubos type 
medium containing penicillin, 
(Notes) 04 318-321 

microculture technique, (Notes) 73 576- 
5S0 

and isoniazid 

action within phagocytes, (Notes) 65 775- 
770 

nctivitj in, neutralized by metabolites, 
73 735-747 

inhibition by pyndoxal, 76 568-678 
resistance, 70 442-452 
bemin as growth factor for, 69 797-805 
peroxide formation in media for, 75 
476-487 

strains, virulence of, 71 799-809 
-susceptible and -resistant strains, catalase 
and peroxidase actmties, (Notes) 

79 669-671 

knnamj'cm in, (Notes) 78 138-139 
lack of sigmficant tn vitro susceptibility to 
pyrazmamidc on solid media, (Notes) 

67 391-395 

late emergence in cultures of resected lesions, 

70 191-218 

lipids, infrared spectroscopic examination of, 

73 629-538 

lung cyst infected by, (case reports) 69 1037- 
1041 

lytic factor against, (Notes) 72 859-862 
medium (a) iSee Medium (a) 
metabolism, isoniazid effect on, 80 404-409 
metabolites, differential response to, (corre- 
spondence) 62 333 
neomycin activity, 60 78-89 
nuclei and mitochondria in, 67 59-73 
PAS resistant, (Notes) 77 345-349 
persistence, in drug-treated animals, 77 473- 
481 

photosensitivity, 71 112-125 

“plasma factor” in leukocyte cytolysis in 
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guinea pigs sensitized -with, (Notes) 
79 244-245 

preservation of cultures by freezing, (Notes) 
64 696-697 

protein fraction, 66 314-334 
in relation to B abortus, (correspondence) 
74 478 

in resected lesions, 77 245-259 
resistance 

to drugs, 61 483-507 
of monocytes to, 77 436-449 
to streptomycin 
in children, 66 63-76 
medium for detection, 62 101-108 
-resistant strain, effect of Triton A-20 and 
pH on streptomycin susceptibilitj 
of, 62 91-98 

self-inoculation by a diabetic woman with, 
(case reports) 09 818-823 
sexual cycle, possibilitj of, (correspondence) 
63 721 

slide culture method for detection, 60 51-61 
in sputum, detected by pepsin digestion and 
interface concentration with pen- 
tane, (Notes) 75 148-152 
stained with indicator dyes, phagocytosis, 
74 552-565 
streptomycin 

-dependent strains, (correspondence) 59 
219-220 

-resistant, 59 438-448 
susceptibility to, 61 705-718 
effect of Triton A-20 and pH on, 62 91-98 
plate method for determining, 61 578-581 
in vitro, 59 336-352 

sunlamp irradiation effect on, 71 112-125 
utilization of asparagine as source of nitrogen 
for growth, 68 127-135 

vaccines from gamma-irradiated, and from 
Brucella sms, (Notes) 79 374-377 
Vall4e, isomazid-resistant mutant, immuniz- 
ing properties of, as compared with 
BCG, (Notes) 70 527-530 
viability of 

in embalmed human lung tissue, 59 429-437 
in isomazid, 69 1022-1028 
in isoniazid-treated lesions, 70 102-108 
viomycin 

active against, 63 1-4 

effect on, in vitro and in vivo, 63 17-24, 25-29 
virulence 

in chick embryo, 74 249-257 
by intracisternal test, 76 426-434 
microcolonial test for, 71 361-370 
vitamin analogues affecting, 62 (Supplement, 
July 34-47) 


in VIVO and in vitro observations on, 74 428- 
437 

in vitro, trypsin effect on, 76 279-285 
Zephiran® in isolation of, (Notes) 74 284- 
288 

tuberculosis 607 

effect of nitrogen on growth, riboflavin pro- 
duction and synthesis of a pharma- 
cologically active metabolite, 68 
119-126 

metabolism, 71 260-265 
ulcerans 

infections, chemotherapy in, 75 266-279 
in mice, heterologous and homologous im- 
munitj in, 76 76-89 
X 

infectivitj’' and immunogenicity of, in mice, 
79 47-51 

in mouse brains, lesions of, 71 88-96 
Mycoses Sec also Fungi and Fungal antigens 
actinomycosis 

chemotherapy in, 63 441-448 
pulmonarj , diagnosed by lung biopsy, (case 
reports) 76 660-668 

aerosol amphotericin B in, (Notes) SO 441-442 
blastomycosis, systemic, and chemotherapy 
in pulmonary tuberculosis, (case 
reports) 68 615-621 

coccidioidal cavity, recurrence after resectional 
surgerj, (case reports) 71 131-136 
coccidioidal granuloma, acute, disseminated, 
(case reports) 63 476-479 
coccidioidomycosis, 73 501-518 
acute disseminated coccidioidal granuloma, 
(case reports) 63 476-479 
contagiousness, 61 95-115, (correspondence) 
441 

in contacts, 59 632-642 
infection in guinea pigs by contact with dis 
eased animals, 61 106-115 
spherules in sputum exposed out of doors, 

61 95-105 

disseminated, 75 828-832 
and tuberculosis, 59 415-428 
experimental, nystatin in, 72 64-70 
pulmonary, (correspondence) 61 158 
coccidioidin skin reaction, (case reports) 

79 78 

coexistent with tuberculosis, 67 477-489 
with lymphosarcoma and alveolar-capillar}' 
block, (case reports) 78 468-473 
surgerj in, complications, 77 17-21 
and tuberculosis 

concomitant, (case reports) 61 887-891 
pulmonarj , 70 109-120 

cryptococcal and tuberculous meningitis com- 
plicating reticulum cell carcinoma, 
(case reports) 78 760-768 
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crviitococfo-r, inilinoinn, (cn>!p roporl'i) 

t.l iio-m 

funRi! tiicoaip oMsiuif: \u(li pulinotnn tnlicr- 
culo-K, (c-iM' irporli) 72 CTu-ttTJ 

pcotriclio»i"», ptihnoii tn (ct-o ropor(s) 76 

lii'stopivint'ii!, (ctcp reports) 07 370-SSS, 77 
7S'»-7(.'5 

"Ciitc, I'pnipi, (cw roporis) 09 C23-C30 
"it'i \(ldi‘'an'« df-p i.«p 'aid piilmonnn tuhor- 
rtilpM"!, (c’V'p rppnrl<i) 72 G7,^-CS-} 
ciii'inj; broneluilitln i«ie, (cp-p rpporl<5) 77 
102-107 

c iMt'in 

chronic, proprrc'np, clinicnl nuls in ding- 
notiH, 75 o^-oiS 

progrc‘"i%p, in tul)Crculo'a« liospitnl®, 
79 Ofyi-OlO 
chronic, 72 2T{-2'>G 
CO ntminiC'il)ih(\ of, t>9 53S-51G 
di'igno'tic nid® in, (cvc reports) 70 300-302 
epidemic-’, OS 307-320 

hinp nodules m, snrpcnl signiOc-inco of, 
(ease reports) 09 S20-S30 
in milit-irN tuliprciilosis liospitnl, (Notes) 
75*S39-S3o 

prc% lienee, histopKsinin con\crsion r-itc ns 
indic-ition of, 09 231-210 
pulmonnrj , 07 153-170 
chronic 

chcniolhernp\ in, 75 912-920 
in prcgnnnc\, with spontoncous pncumo- 
thorn\, (enso reports) 75 111-121 
diagnosed h^ scalene node biopsj, (case 
reports) 00 197-500 

pulmonarj cn\italion due to, (case reports) 
09 111-115 

rocntgenographic patterns in, 70 173-194 
small outbre ik, 7S 570-5S2 
vena ca\nl obstruction by, (ease reports) 
77 S-lS-So" 

moniliasis, pulmonary , (ease reports) 77 329- 

337 

muconnj cosis, pulmonary, (case reports) 79 
357-301 

laboratory diagnosis of, 01 090-704 

nocardiosis 

chemotherapy for, 03 441-448 
pulmonary, 73 485-500 

Mycostatin® See Nystatin 

Myocardium, tuberculosis of, (case reports) 
74 99-105 

heart block change in, (case reports) 05 332- 

338 

Myvisone See Amithiozone, Thiosemicarba- 
zone(s) 


N 

NntionsI Tuberculosis Association, fiftieth anni- 
versary, (editorials) 09 031-033 
Navajos, tuberculosis among, (editorials) 01 
5SG, 591 , SO 200-200 

Nav V 

streptomycin regimen study in, July 1940- 
April 1949, 00 715-764 
tuberculin testing in, 02 518-524 
Necrosis 

of basal nuclei, in thrombosis of cerebral vessels, 
(case reports) 01 247-250 
ca-sooiis, protein and nucleic acid in, 77 106-119 
Needle biopsy Sec Biopsy 
Negro (cs) 

American, tuberculosis control among, 60 
332-342 

tuberculous pneumonia in, GO 343-353 , 08 382- 
392 

Neomycin 

activity on ilf ti/hcrcidcisis and other mycobac- 
teria, 00 78-89 

aerosol, in pulmonary tuberculosis, (Notes) 
78 135-137 

in clinical tuberculosis, 03 427-433 
in cvpenmental tuberculosis, 02 300-306, 345- 
352 

failure as adjuvant to streptomycin in tuber- 
culous meningitis, (case reports) 
05 325-331 

resistance, genetic studies of, 62 286-299 
Neonatal period, tuberculosis in, 77 418-422 
Neoplasm (s) See Tumors 
Ncotetrazohum 

chloride, in tubercle bacilli cultures, (Notes) 

08 025-628 

inhibition test, 77 062-668 
Nephrectomy, partial, for tuberculosis, 66 744r-749 
Nervous system, centra! 
isoniazid effect, 69 261-266, 769-762 
iBomazid-iproniazid effects, 69 261-266 
Neuritis, peripheral 

and isoniazid metabolism, 70 266-273 
in isoniazid treated patients, (case reports) 

70 504-508 
Neuroma See Tumors 

Neuropathy, peripheral, in tuberculous patients 
treated with isoniazid, (case reports) 

68 458-461 

Neurotovicity, of dihydrostreptomycin 

effects of longer term therapy, 63 312-324 
sulfate, 65 612-616 
New York City 

tuberculosis deaths in, (Notes) 77 510-518 
tuberculin testing, (Notes) 69 1057-1058 
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production of tjpical and atj^ncal mycobac- 
teria, 77 669-674, 675-680 

test 

in differentiation of tubercle bacilli, (Notes) 
79 810-812 

in distinguishing mjcobaoteria, (Notes) 
79 663-665 
Nicotinamide 

activation, in acidic environments, in vitro, 
(Notes) 70 748-754 

-pyrazinamide, intracellular activation, 74 
718-728 

therapy of lingual changes in tuberculous 
patients, 62 360-373 

Nicotinic acid, in mj cobacteria, metabolism of, 
75 529-537 

Nitrogen 

asparagine as source of, for gron th of M tuber- 
culosis, 68 127-135 

clearance, in ventilatory efficiency, 72 465-478 
effect, on growth, riboflavin production and 
S3'ntheaia of pharmacologically ac- 
tive metabolite, 68 119-126 
influence on antimicrobial activity, 67 503- 
508 

metabolism, in nontuberculous patients re- 
ceiving isoniazid, 68 207-211 
Nitrous fumes, exposure to, 76 398-409 
Nocardia See Fungi 
Nocardia astcroides Sec Fungi 
Nocardiosis See Mycoses 
Nodefs) See Lymph nodes. Scalene nodes 
Nodule (s), pulmonary 

found in community roentgenographic survey, 
79 427-439 

in histoplasmosis, surgical significance of, 
(case reports) 69 829-830 
solitary, calcification in, (case reports) 74 
106-111 

Nontuberculous disease, isoniazid prophylaxis in, 
(correspondence) 78 485-487 
Nontuberculous infections, immunity in, (edi- 
torials) 71 592-595 

Nose, snab cultures in pulmonary’- tuberculosis, 
(Notes) SO 909-910 

Notes 

Actinomy cetales, susceptibility to isoniazid, 
compared with other synthetic and 
antimicrobial antituberculosis agents, 
67 261-264 

adenitis, tuberculous, 23 cases treated -with 
isoniazid alone, 74 136-141 
adrenocortical hormones in experimental 
tuberculosis in adrenaleotomized 
mice, 77 536-538 


aimno ocid(s), study of 
metabolism, with urine from tuberculous 
patients, 76 867-870 

related to the problem of host resistance to 
tuberculosis, 66 378-380 
amphotencin-B 

aerosol, innocuousness and possible therapeu- 
tic use, 80 441-442 

determination of serum concentrations in 
man of, 77 1023-1025 

antituberculosis drugs, mechanism of the com- 
bined effect, 78 121-126 

autoclavable medium, semisynthetic, for a 
routine tuberculosis laboratory, 78 
788-792 

bacilli, acid-fast 

atypical, an expanded schema, 80 434-437 
chromogemc 

classification and susceptibilities to chemo- 
therapeutic agents, 76 697-702 
from human sources, tn vitro response to a 
number of antimicrobial agents on 
gly’cerol-blood agar medium, 72 
119-122 
nontuberculous 

recovered from human sources, 76 683-691 
studies on, penicillin susceptibility', 
75 675-677 

wild-type, ty'pical and aty'pioal, titration of 
cord formation as a measure of patho- 
genicity of, 78 799-801 

bactenologic specimens, agitator for, 70 176-177 
BCG 

biologic actmty’ of crude extracts of, 78 
939-943 

immunization, lack of circulating antibodies 
after, as assay ed by the globulin titra- 
tion techmque, 78 793 

and its isoniazid-resistant mutant in guinea 
pigs, comparative study of the vac- 
cinating properties of, 75 656-658 
new method of production, 64 698-701 
present status of studies, 68 462-466 
vaccination, in Republic of Panama, 67 
522-525 

vaccine 

harvesting and dispensing apparatus for, 

63 613-614 

new method of counting viable organisms in, 

79 816-817 
viability', 63 714-716 

influence of methods of preparation on, 

64 695 

vital stmmng method for the rapid estima- 
tion of the bacterial count, 78 785- 
787 
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benzojl pira aminosahcjhc acid, biochemical 
aspects of metabolism of, 75 1003- 
1006 

breathing capacit\ , ma\imal, comparison of 
spiromelric and Douglas Bag meas- 
urements, 79 253-255 
bronchograms, under hjpnosis, 79 525 
bronchoscopj 

in diagnosis and localization of bactcriologi- 
calh posituc tuberculous lesions, 
73 5S6-5SS 

sputum e\nmination after, 77 71G-71S 
bronohospirometrj , vital capacity in, 70 320- 
321 

calcium bcnzojl PAS, 75 GG7-GG9 
Candida albicons 

and adjuvants, cvpcnmcntal sensitization 
of gmnea pigs with, 7G G92-C9G 
incidence of, in sputum of tuberculous pa- 
tients, 72 543-545 

means for detecting M luhcrcttlosis on cul- 
ture media, 75 830-8-10 

case-finding, tuberculosis, in psjchiatnc hos- 
pitals, 79 537-540 

chemotherapeutic compounds, antituberculosis, 
decomposition of, with reference to 
susceptibilitj tests, 73 593-59G 
chemotherapj 

in chronic fibrocascous pulmonarj' tuberculo- 
sis, relapse rates after, 71 302-304 
in pulmonary tuberculosis, evaluation of 
Part I High doses of isoniazid-PAS- 
pyridoxine, 78 773-778 
Part II Daily streptomycin plus high doses 
of isoniazid-PAS-pyndoMne, 78 779- 
784 

regimens employing isoniazid alone and in 
combination with intermittent strep- 
tomycin in tuberculosis, incidence 
of bacterial resistance encountered 
with, 67 lOG-107 

chronic bronchitis, some clinical, pathologic, 
and bacteriologio aspects, 75 340- 
342 

Coccidioidis immilts, sporulation of 3 strains of, 
inhibitory effect of peptone on, 74 
147-148 

“com” lesions of the lung, 73 134-138 
corticotropin, effects of decreasing dosages upon 
the course of ocular tuberculosis m 
the rabbit, (Notes) 69 1051-1053 
cortisone, effect 

on electrophoretic patterns and the hemagglu- 
tination reaction in the course of 
childhood tuberculosis, 73 964-965 
of minimal dose combined with a subeffective 
dose of dihydroatreptomycin on ex- 


perimental guinea pig tuberculosis, 
07 101-102 

C-rcactivc protein, in pulmonary tuberculosis, 

74 404-4G7 
cy'closerine 

alone and in combination with other drugs in 
experimental guinea pig tuberculosis, 

75 510-513 

clinical, bacteriologic, and pharmacologic 
observations upon, 74 128-135 

effect 

on experimental tuberculosis in guinea 
pigs, 72 117-118 

on growing and resting tubercle bacilli, 

72 GS5-086 

cv'aluation, with high dosage of isomazid in 
chronic treatment-failure pulmonary 
tuberculosis, 80 269-273 
-isoniazid, in ambulatory treatment of active 
tuberculosis after failure of previous 
chemotherapy , 80 89-94 
physiologic disposition of, in experimental 
animals, 74 802-80G 

psychologic side effects produced by, in treat- 
ment of pulmonary tuberculosis, 

73 438-441 

-pyrazinamide, in treatment of pulmonary- 
tuberculosis, 78 927-931 
therapy, in tuberculosis in humans, 74 121- 
127 

toxicity 

considerations of, 75 514-516 

and pharmacology, 74 972-976 
-viomycin, in treatment of pulmonary tuber- 
culosis, 79 90-93 

in vtlro action on M luberculosis, 72 236-241 
cystoscopes, studies on sterilization of, 76 909- 
911 

4 4' diaminodiphenyl sulfone, excretion prod- 
ucts of. 72 123-125 

dihydrostreptomycin, purified, 73 776-778 
discharge, length of stay and criteria for, in a 
large tuberculosis center, 74 961-963 
drug therapy, effect of, upon survival of tuber- 
culous patients, 74 968-971 
electrophoresis 

serum protein paper patterns 

and Middlebrook-Dubos titer in tuber- 
culous children after BCG vaccina- 
tion, 79 522-524 

preliminary observation with use of, as an 
index of progress in the tuberculous 
patient, 76 892-895 

of tuberculous patients presenting thera- 
peutic problems, 75 999-1002 
zone, in starch gels, report on Smithies 
Method in normal adults and in 
patients with tuberculosis, 78 932-933 
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emphysema, mediastinal, pathogenesis of, 
complicating therapeutic pneumo- 
peritoneum, 76 S97-S9S 
empyema, tuberculous, pH of, 67 103-105 
enzymes, use of, to aid filtration of oropharyn- 
geal w ashes through membrane filter, 
79 541 

S-ethyl-n-cj steine, clinical trial in pulmonary 
tuberculosis, 74 142-144 

ethyl-thio-formj I compound, with antituber- 
culosis activity, 77 1017-1018 
fungi, investigation into the role of, in pulmo- 
nary diseases in India, 78 644-646 
gljcerol, traces of zinc in, 74 145-146 
HeLa cells, growth characteristics of acid-fast 
microorganisms other than tubercle 
bacilli in, SO 744-746 

Hi Intensity ultraviolet, effect of, for steriliza- 
tion, 77 457—158 
hinconstarch 

metabolic products of, 74 798-801 
seromucoid (serum mucoprotein) values in 
patients undergoing therapy by, 
78 131-134 

Htsloplasma capsulatuvi 
and Blastomrjces dermahtidts polj saccharide 
skin tests in humans, SO 264r-266 
challenge of Macacus trus with, 75 849-851 
laboratory infection with, 72 690-692 
Histoplasmin 
sensitivity 

in Alaskan natives, 79 542 
urban focus of, 79 83-86 
Histoplasmin H-42, dose of, for skin testing, 
77 546-550 

histoplasmosis, problem of, in a military tuber- 
culosis hospital, 75 833-835 
Hooke’s law, application to the elastic proper- 
ties of the lung of, 77 S63-S6G 
hospital, best doctor in, 79 533-536 
immersion oil, as possible source of diagnostic 
errors, 63 717 

immumty, antituberculosis, elicited in mice by 
methanol e\tracts of tubercle bacilli, 
enhancing effect of adjuvants on, 

73 781-784 

immunization, against tuberculous infection, 
difference in response of 4 strains of 
mice to, SO 753-756 

index cards, for clinical data on patients in a 
tuberculosis hospital, 70 903-906 
infancy, incidence of tuberculous infection in, 

74 149-151 

iproniazid, side effects accompanjing use of, 
68 270-272 


isoniazid 
antagomsm of 

by certain metabolites, 68 938-939 
conditional, and other antibactenal agents, 

68 280-283 

by hemin, and the tuberculostatic action 
of, 69 469-470 

antituberculosis action, isomcotinic acid hj- 
pothesis of, 77 364-367 
bacteriotropic activity of, in the presence 
of certain other compounds, 78 802- 
805 

concentrations 

comparison of, in blood of people of Japa- 
nese and European descent, 78 944- 
948 

in culture media, effect of inspissation and 
storage on, 75 678-683 
low, reliabilitj of a microbiologic assaj 
technique for measuring, 75 992-994 
-cycloserine, report on the use of, in 84 cases 
of pulmonary tuberculosis, 79 87-89 

effect 

of the “anti-isoniazid” substance produced 
bj mj cobacteria on the chemothera- 
peutic activity tn ptio of, 73 764-767 
of barbiturates on the toxicity of, 66 100- 
103 

of early admimstration on immunizing 
activity of normal BCG and isoma- 
zid-resistant BCG in guinea pigs, 

75 660-655 

on growing and resting tubercle bacilli, 

69 125-127 

on grow th of tubercle bacilli from pulmo 
nary lesions, 79 518-521 
of ketone compounds bj the inhibition of 
growth of tubercle bacilli in iitro, 

68 273-276 

on the tuberculin test, 67 535-537 
experiments, on the prophjlaxis of a mini- 
mal tuberculous infection of guinea 
pigs with an intermittent regimen, 
77 999-1004 

and other hjdrazine derivatives, production 
of fattj livers in rabbits bj , 73 956- 
959 

inactivation of, by Dubos medium, 68 2S4- 
285 

ineffectiveness of, in modifving the phe- 
nomenon of microbial persistence, 

76 1106-1109 

-iproniazid, effect on Coccidtoidcs imimUs, 

69 538 

liberation of peroxide in the breakdown of, 

73 779-780 

medication, acquired resistance and, 79 
97-101 
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metabolism of 

by Mycobacterium tuberculosis BCG, -with 
reference to current theories of the 
mode of action, 78 806-809 
use of a serum microbiologio assay tech- 
nique for estimating patterns of, 

75 995-998 

mode of action of, and role of trace metals 
in inhibition of bovine liver catalase 
by isoniazid, studies on, 77 501-505 
PAS salt of, studies of, in the treatment of 
tuberculosis, 78 637-643 
-pyndoxine, massive dose in chronic pul- 
monary tuberculosis, 78 474-477 
-resistant cultures isolated from clinical 
specimens, virulence in guinea pigs 
of, a preliminary report on, 68 290- 
291 

serum concentrations in tuberculous patients, 
effect of certain aromatic amines on, 

76 152-158 

-streptomycin, antagonism of, in experi- 
mental infection of mice with M 
tuberculosis H37Rv, 68 277-279 

therapy 

cystlike cavities in pulmonary tuberculosis 
and, 69 1054-1056 

experimental reinfection in arrested guinea 
pig tuberculosis and its behavior 
under, 79 246-250 

high dose, further experience with single- 
drug (isoniazid) therapy in chronic 
pulmonary tuberculosis, 77 539-542 
isoniazid serum concentrations and total 
hemoglobin and methemoglobin 
values in tuberculous patients on two 
dosage regimens, 68 286-289 
Ivalon sponge plombage, 78 478-484 
kanamycin, effect on M tuberculosis in vitro, 
78 138-139 
leprosy, murine 

effects of kanamycin, streptovaricin, paro- 
momycin, novobiocin, and ristocetin 
on, 79 673-676 
evolution of, 79 805-809 

IjTnphadenopathy, scalene, postmortem study, 
70 603-505 

Ijmphademtis, tuberculous, cervical. X-ray 
therapy in management of, 74 641- 
644 

Madison sentence completion form, use in a 
small tuberculosis sanatorium, 74 
961-967 
mj cobactcm 

asparaginase of, 70 920-921 
atypical strains 

drug susceptibilities of 20, as compared 


with 19 selected strains of, 76 497- 
502 

isolation of, from healthy persons, 80 747- 
749 

and others, determination of growth rates 
as a means of estimating optimal 
growth periods for comparative bio- 
chemical studies, 79 94r-96 
and typical, quantitative aspects of neu- 
tral red reactions of, 79 526-530 
distinguished by the niacin test, 79 663-665 
effect of glutamic acid derivatives on growth 
and inhibition of, 75 688-691 
failure of a method for enzymatic digestion 
and concentration of pathogenic 
fungi and, from sputum, 76 896 
new liquid synthetic medium for the cultiva- 
tion of species, SO 267-268 
oxidation-reduction dyes in the deterimna- 
tion of virulence of 
results with, 68 786-787 
test tube modification of, in vitro, 66 99 
spontaneity of gradual increase of strepto- 
mycin resistance in, 75 841-842 
mycobacterial cells, crude, further observations 
on the biologic activity of, 80 274- 
276 

Mycobacterium avium 

genetic consideration on isoniazid-resistance 
system of, 77 519-623 

relationship between drug-resistance and 
growth phase of, 76 298-300 
sulfathiazole resistant, decrease of mutation 
rate to streptomycin resistance in 
produced by presence of sulfathia- 
zole, 76 301-307 

Mycobacterium leprae, separation of, from tissues 
by enzyme digestion, 74 152 
Mycobacterium paratuberculosis, chemical con- 
stituents of, 77 712-715 

Mycobacterium ranac, isoniazid-dependent 
strains of, 68 031-633 

Mycobacterium smegmatis, intermediary me- 
tabolism of glucose bj , 73 589-592 
Mycobacterium tuberculosis 
circulating levels of the “plasma factor’’ 
responsible for in vitro leukocjte 
cjtoljsis during sensitization of 
guinea pigs \nth, 79 244-245 
cultivation of Bacille Calmette-Guenn strain 
of, 78-934-938 
cultures of 

collection of sputum for, obtained during 
local anesthesia prior to bronchog- 
raphj and bronchoscopj , 74 -977 
colorimetric test for measuring catalase 
actmtv of, 71 ^05-307 
positu e, obtained bj incubation bej ond the 



82 


INDEX OF SUBJECTS 


Notes, Mpcobactcrtum tuhcrculosis, cont 

normal 7- or 8-week period, 69 307- 
308 

preservation of, by freezing, 64 696-697 
detection of 

in sputum by pepsin digestion and inter- 
face concentration with pentane, 
75 148-152 

trisodium phosphate transport-digestion 
method of processing sputum and 
gastric specimens for, 70 363-366 
drug susceptibilities of 
on charcoal agar medium, 71 447-451 
rapid method for determimng, 78 111-116 
gamma-irradiated, and Brucella suis, pre- 
lirmnary report on vaccines prepared 
from, 79 374r-377 

growth of, from resected specimens under 
various atmospheric conditions, 
70 910-911 

influence of the size of inoculum on suscepti- 
bility testing of, 72 390-392 
isolation of 

comparative study in, on artificial media 
and embryonated eggs, 70 912-915 
comparative study of culture and guinea 
pig inoculation in, from specimens of 
human source, 72 687-689 
evaluation of chick yolk sac method as 
compared with conventional labora- 
tory procedures for, 77 511-515 
primary 

development of a rapid microculture 
technique for, 73 576-580 
evaluation of blood bank blood agar 
medium for, from sputum and gastric 
contents, 71 762-764 

use of Dubos-type solid medium for, 
from human discharges, 64 318-321 
isoniazid-resistant 

atypical histologic aspects of pulmonary 
tuberculosis as related to attenuation 
or loss of pathogenicity of, 76 871- 
876 

relation of pyrogallol-peroxidative activ- 
ity to, 75 670-674 

isoniazid-susceptible and -resistant strains, 
catalase and peroxidase activities, 
79 669-671 

PAS-resistant, observations on composition 
of bacterial population, 77 346-349 
-pyrazinamide, lack of significant in tnlro 
susceptibilitj of, on three different 
solid media, 67 391-395 
selective actmtj of fluid thiogljcolate 
medium for group differentiation of 
atypical chromogenic mj cobacteria. 


and saprophjtic mycobacteria, 77 
356^58 

streptomycin- and isomazid-resistant strains, 
further observations on prevalence 
of, in patients with newly discovered 
and untreated active pulmonarj 
tuberculosis, 74 293-296 
Vallde strain, immunizing properties of an 
isomazid-resistant mutant, as com- 
pared with BCG observations in 
the mouse and guinea pig, 70 527-530 
Mycobactcrmvi iuherculosts H37Ea, effects of 
mechanical agitation on the growth 
of, 79 813-815 

Mycobaclcrium iubcrculosts H37Rv 
development of leukocj'tic susceptibiht> to 
tuberculin in gmnea pigs experi- 
mentally infected with, 76 888-891 
preliminary observations on development 
of atypical (chromogenic) variants 
of, under influence of streptomycm- 
isoniazid tn vitro, 78 921-926 
studies of the catalase actinty of, 80^7-258 
neomycin aerosol, results of clinical trial of, 
in treatment of pulmonary tubercu 
losis, 78 135-137 

pain, pleuritic, appraisal of theories, 69 634-635 
pancreas, in experimental tuberculosis, guinea 
pig inoculation via the intrapentoneal 
route, 78 794-798 

PAS 

buffered tablets, blood concentration studies 
with, 72 543-547 

conjugated, and ascorbic acid and other 
forms of PAS, studies of 
comparison of 24-hour blood serum con- 
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W-95.862vS; when TD ™ transverse {liaincter (in nun.); A ~ age (in 
years); IT ~ height (in indies) ami W ~ weiglit (in pounds). This 
formula was suggested after a study of 80 .subjects had been made in 
wiiich there was no evidence of cardiac pathology. A later article by 
Isyster (13), in which another 100 patients were added to the original, 
showed that 3 per cent e.xceeded the predicted transverse diameter 
by more than 10 per cent, which means that it is 19 per cent more effi- 
cient than assuming an average for all cases. 

In their original article the authors pointed out that, of the variables, 
weight e.xertcd the greatest effect on the transverse diameter. Age was 
ne.xt in importance and height affects the transverse diameter least. 

TAULI-: 1 


./l labiilaUd summary showing age dhtribullon and a compar.'son of the measured transverse 
diameter (MTD) and the predicted transverse diameter {PTD) of the different age groups 


ACE 

NUUUKX 

rcR ciUHT 

UTB > WO 

UTD < WO 

UTD 

“ WO 

Of 

Number 

Per cent 

Number 

Per ceat 

Number 

Per Cent 

J'Mfl 

18-20 

n 

1.5 

4 

66.6 


33.3 





44 


43. 4 


43.1 

IS 

8.5 


142 

35.3 


24.6 


37 8 

10 

7.7 

40-50 

50 

12.5 

26 

52 

21 

42 


6 


25 

6.25 

10 

40 

11 

-W 


16 


1 

.25 







iVll ages 

400 


203 

50.5 

165 

41.5 

32 

8 


DATA 

The present report is the result of a study made of the teleoroent- 
genograms of 400 patients who had pulmonary tuberculosis. Of this 
number 54, or 13.5 per cent, are dead. Of the remaining 346, some are 
still in the hospital under treatment, some were discharged as apparently 
arrested, while others left the hospital against medical advice. There- 
fore it is quite possible that more than 54 are now dead but we have no 
record to show this to be true. 

All of the patients were male beneficiaries of the United States Marine 
Hospital, and had been sent to Fort Stanton for the treatment of pul- 
monary tuberculosis. The age range was from 18 to 67 years, and age 
distribution was as follows: from eighteen to twenty, 6 (1.5 per cent); 
twenty to thirty, 176 (44 per cent); thirty to forty, 142 (35.5 per cent); 
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forty to fifty, 50 (12.5 per cent); fifty to sixty, 25 (6.25 per cent); sixty 
to sixty-seven, 1 (.25 per cent). 

Essentially all types of pulmonary tuberculosis were represented in 
this group. 

The transverse diameter was measured from the original X-ray film 
in practically all instances. The predicted diameter was computed on 

TABLE 2 


A suimnary showing the age distribution of the deaths and a comparison of the measured transverse 
diameter (MTD) and the predicted transverse diameter (PTD) of the different age groups 


ACE 

OF 

deaths 

PER CENT 

UTD > pro 

irro < pro 

IITD a PTD 



Number 

Per cent 

Number 

Percent 

years 





■1 




20-30 

30 

55.5 

14 

46.6 


40 

4 

13.3 


13 

24 

9 

69.2 

■9 

23 

1 

7.7 

"40-50 

8 

14 

3 

37.5 

mm 

62.5 



50-60 ! 

1 

3 

1 

5 1 

1 

1 

33.3 

■1 

33.3 

1 

33.3 

All ages. ... 

1 

54 


25 

46.29 

23 

42.59 

6 

11.12 


TABLE 3 


A group summary of the average age, height, admission weight, normal weight, measured transverse 
diameter, predicted tratisverse diameter and predicted transverse diameter on the basis of the 
normal weight of the various age groups 


AGE 

AVERAGE 

AGE 

AVERAGE 

HEIGHT 

AVERAGE 

adhissxon 

WEIGHT 

AVERAGE 

WEIGHT 

normal 

AVERAGE 

UTD 

A^TRAGE 

PTD 

PTD ON 

BASIS or 

NORMAL 

HEIGHT 

years 

years 

inches 

founds 


mm. 

tnm. 

■■ 

18-20 

18.66 

69.3 

139 

146 

115 

112.4 



24.4 

68.6 

141.8 

150 

116.3 

116.7 

mm 


34 

68.8 

144 

155 

121.5 

118.99 

I9i 

40-50 

44.3 

68.8 

144 

154 

121.6 

120 


50-60 

55.4 

70 

143 

156 

117.9 

118.6 


60-67 

67' 

66 

141 

160 

120 

122 

122 


the basis of admission age, admission weight, and admission height. 
The normal weight of the patient was also recorded on his admission 
to the hospital. Therefore the measured cardiac diameter at the time 
of entrance to the hospital was compared mth the predicted diameter 
using both the admission weight and the patient’s normal weight. 

After the computation had been made, the cases were grouped accord- 
ing to age, and a survey was made to determine in how many instances 
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the heart \vus smaller than the predicted normal, larger than the pre- 
dicted normal or the same as the predicted normal. The results are 
shown in table 1. 

The deaths were separated from the entire group and a .similar tabu- 
lation was made (table 2). 

A grand average for age, height, admission weight, normal weight, 
and predicted diameter of the different age groups is recorded in table 3. 

RE.\rARKS 

In this study, as is often the case in clinical investigation, our aim 
w'as to establish proof to a belief, namely that the heart of the individual 
having pulmonary tuberculosis is smaller than the predicted normal 
on the basis of weight, height and age. We found, however, that this 
was not true of this group of four hundred. We do not wish to draw 
conclusions from our study. We are merely summariijing our findings. 
Whether or not the altitude of the hospital, wdiich is 6000 feet above 
sea level, has any influence on the size of the cardiac shadow is a matter 
for speculation. 


StJilMARY 

1. A study w'as made of the teleoroentgenograms of 400 patients hav- 
ing pulmonary tuberculosis. 

2. Their ages range from IS to 67 years. 

3. The study included all clinical types of pulmonary tuberculosis. 

4. A comparison was made between the measured transverse diameter 
of the heart and the predicted transverse diameter. 

5. Of the 400 cases, 203 (50.5 per cent) had a measured transverse 
diameter greater than the predicted diameter, 165 (41.5 per cent) had 
a measured transverse diameter of less than the predicted diameter and 
32 (8 per cent) had a measured transverse diameter equal to the pre- 
dicted diameter. 

6. As is shown in table 2, in a study of the X-ray films of the 54 cases 
that died, there was very little difference noticed as compared with the 
general average. 
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Pleunsv, tuberculous con( 

and osteogenesis imperfecta, (case reports) 
67 514-516 

primary, -witli effusion, antimicrobial therapy 
m, 74 897-902 

Plombage 

Ivalon sponge, (Notes) 78 478-484 
Lucite 

ball, extrapenosteal, 68 902-911 
fatal aspbysia from, (case reports) 61 422-425 
Pneumatosis cysoides intestinahs, (case reports) 
72 373-380 
Pneumocele(s) 

abdominal, following artificial pneumo- 
peritoneum, (case reports) 60 520-523 
diaphragmatic, in therapeutic pneumoperi- 
toneum, 69 745-758 

scrotal, during pneumoperitoneum, (case re- 
ports) 74 622-623 

Pneumococcosis and tuberculosis, 3, 3', 5-triiodo- 
L-thyronine in survival time of mice, 
79 339-343 
Pneumocomoses 
anthracite coal miners (100) 
with pulmonary complaints, reapiratorj gas 
exchange studies in, 61 201-225 
with respiratory complaints, pulmonary 
emphysema and ventilation measure- 
ments in, 59 270-288 
anthraoosilicosis 
cavitation in, 71 544-555 
tuberculosis in, 65 24-47 
beryllium 
case registry 

establishment of, (correspondence) 68 941- 
942 

at Massachusetts General Hospital, (cor- 
respondence) 72 129-132 
compounds, granulomatosis following ex- 
posure to, 60 765-772 , 62 29-44, 

65 142-158, 74 533-540 
poisoning, and sarcoidosis, 74 885-896 
workers, dyspnea in, 59 364-390 
Caplan's syndrome, (case reports) 78 274-281 
from diatomaceous earth, coalescent lesion of, 
77 644-661 

dusts, industrial, individual susceptibility to, 
62 (Supplement, July 13-21) 
granulomatosis 
pulmonary 

from beryllium, 74 533-540 
in beryllium workers, dyspnea in, 69 364- 
390 

chronic, in beryllium workers, 62 29-44 
diffuse, after exposure to beryllium, GO 755- 
772, 65 142-158 
quartz dust 

for challenging viability of tubercle bacilli 


m tuberculous lesions, (Notes) 69 841- 
842 

in demonstration of viable tubercle bacilli 
in resected lesion after chemotherapy, 
(Notes) 71 144-145 

effect on recoverability of tubercle bacilli 
from resected pulmonary lesions, 
(Notes) 71 308-313 

in experimental silicosis in guinea pigs, 69 766- 
789 

inhalation of, influence on tuberculous in- 
fection by BCG, H37Ra, and M 
mannum, 69 763-789 

silicosis 

and avian tuberculosis, (case reports) 80 78-84 
BCG vaccination in, 62 455-474, 69 763-789 
and bronchogenic carcinoma, (case reports) 
76 1088-1093 

of gold miners, lung function in, 77 400-412 
of ocher workers, (case reports) 77 839-847 
pneumoliths in, (case reports) 79 512-517 
sihcotuberculosis 

resection in, (case reports) 71 137-139 
therapy, medical and medical surgical, in, 
78 524-535 

tuberculosilicoBis, surgical therapy m, 77 62-72 
tuberculosis complicating, chemotherapy in, 
(correspondence) 79 818 

welders, respiratory disorders in, (case reports) 
71 877-884 

Pneumoencephalography in tuberculous men- 
ingitis, 74 835-855 

Pneumoliths in silicosis, (case reports) 79 512-517 

Pneumonectomy 

for pulmonary hemorrhage in tuberculosis, 
(case reports) 61 426-430 
in pulmonary tuberculosis, 77 73-82, 260-270, 
78 822-831 

pregnancy after, 78 563-579 
spontaneous pneumothorax after, (case reports) 
62 116-117 

and streptomycin, in streptomycin-refractory 
pulmonary tuberculosis, (case re- 
ports) 66 605-614 

Pneumonia 

acute, and bronchiectasis, 76 761-769 
and bronchogenic carcinoma, in adults, 76 47-63 
Fnedlander’s, 61 465-473 
hpoid, (case reports) 64 572-576 
tuberculin-induced, in lungs of sensitized rab- 
bits, adrenocorticotropic hormone in, 
64 508-515 
tuberculous 

due to organisms resistant to streptomycin 
and isoniazid, (case reports) 70 881- 
891 

massive, management of, 64 41-49 
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07 7f>o-77S 

complicnti d In pncumothor ix, (c j<< reports) 
Ik! 710 7n 

left stdtd, (c'U'c rei>orls) 72f>i>.'!*C0f> 
nnd JM ritoin id c ffiMion, (cn.»p reports) fiO-^-91 
ruptured dtnp!irni,in rcsultiiiK in spontnncoiis, 
(c vfP ri ports) tk! W-.'i'X) 
complientcd In serotid pneunioccle, (ense 
n ports) 7Hi2‘2-f)2d 
clectroc'vrdioKrnm in, 01 Tirt-orj 
dinplirsKiii'itic rupture nnd f it d tension pneii 
mothonN, (cose reports) 00 7^H-^^00 
j,n.strointestinn! clmimes in, r>G 77A-737 
licpitoljRis in, (cose reports) O'! 2'17-200 
induction, complicntcd In medt istin-il empb> 
sdiii, (ci.se reports) 03 501-0% 
inflntion of esoplmk^d liernml sic during, 
(c ksc reports) 75 S23-S27 
Mitli inguinid hernm, (cose reports) 00 521-520 
intrnpentonenl hcinorrlnge in 
enused b\ splenic rupture nfter, (ciuse reports) 
77 291-201 

occurring *is complication of, 03 IIG-IIS 
mcdinatinnl emplnseiim after, (case reports) 
OS 775-781 

nnd millwheel murmur presumnbh caused bj 
mr embolism, (ea.se reports) 70 1092- 
1095 

in nonsurgical treitmcnt of esophageal hintnl 
hcriun, (case reports) 7S 023-C31 
pelvic complications of. (case reports) 62 109-111 
with phrenic parahsis for pulmonarj tubercu- 
losis, 01 323-331 

ph> Biologic effects on rcspirntor\ apparatus, 
60 700-711 

with pregnancj, (case reports) 02,219-222, 
GO S6-S9 


in pulmonarj li!b»'frulo«i» 

« fTi ( t on livr r fiinetion, fk' >'•9*505 
ri spirators < fleet of, 70-<i72 (>ss 
ppiroim trie i tiidn s m, tk5 lfj5-17ri 
ppoiitaiii oil « Jim umntliora'c nftir, (ca«e re 
jKirt") 71 ■'2'^' 5-29 a 

with Htri (itonncin-l’Ak, in jiuhnonarj tub^rcu 
l(ikis. r.9-'W2!-9n7 

sulfur hevifliioridi m, 7u 1(Xm-I 070 
t< n M irs of, 03 ii2-Ui 
till rajK utie 

eompbenkd In niediastitul rmplnfcma, 
(Notes) 7(j 897-893 

dinpiirngmntic pmumoede in, 09 745-75S 
with fjiotit iiKotis right sided pnemnothorav, 
fk3f,7-75 

with tor-ion of till sjdeen, (c"'e report*) l>2 439- 
1!0, 70 109-170, correspondence) 70 

1)0 -j 

tran-diaphr igmatic eiiritrition in, (cafe re 
jiorts) 09 10)5-1050 

rneiimotlier ip\ and chemothorapi , i)o"«iblc 

nut tgoni«m (eorrfspoiidcnce) 70-533- 
'■k3t,7H:O0-tA2,71 700 

Pneuniothor 

artificial, (conTsjiondcnce) 72 252, t>91 
angioeardiograjdn in, t>22!53-359 
induction, (corrispoiulence) CO-Sll-S-lS, 

(Notes) 71 59 v >-599 
in lower lolc' tuberculo-is, 59250-52 
111 muhlh aged and cldcrh piticnts, G92)6S- 
079 

statistical anah«ia of 557 c iscs initiated in 
1930-19,9 and followed in 1959 
I Influence of clinical findings before in- 
duction and late results, 04 1-20 
H 1 ate of the contralateral lung, 0121-26 
111 Influence of features of managcnicnt 
after induction on carh and late 
results, 01 27-10 

I\ Incidence, mortalita, and factors 
associated w ith complicating tubercu 
lous cnipicmn, 01 127-110 
V Incidence, degree, and causatiae factors 
of puhnonan contraction or “un- 
oxpandnble lung," kl 141-150 
\ I Hcsults in V anous selected senes of 
cases, W 151-15S 

complication of pneumopentoneum, (case 
reports) 03 710-713 
extrapleural, 07 3-21 

compile itcd b\ oxtrajilcural heniatomn, 
strcptokinasc-strcptodornaso in, 63 
5-17-555 

fluid, functional prophjlaxis in, 00131-150 
induction, (correspondence) 70 373-374, 755, 
72 20S-273 
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Pncumolioroi tnrfuclton con( 

lung trauma at, CO 557-563 
traumatic, (correspondence) 70 536-537 
left sided, complicating pneumoperitoneum, 
(case reports) 72 663-666 
by lung puncture or "orthodoV teobnique, 
(editorials) 69 121-124 

macbines and needles, historic collection, (cor- 
respondence) 80 278 
recurrent, 60 683-698 
spontaneous, 72 257-267 
bilateral, and spontaneous mediastinal em- 
physema, (case reports) 61 883-886 
in histoplasmosis, complicated by pregnancy, 
(case reports) 75 111-121 
nontuberoulous, 60 683-698 
after pneumonectomy, (case reports) 62 116- 
117 

after pneumoperitoneum, (case reports) 
71 295-298 

in pulmonary tuberculosis, 74 351-357 
resection, 72 801-809 

result of ruptured diaphragm complicating 
pneumoperitoneum, (case reports) 
63 587-590 

right-sided, complicating pneumoperitoneum, 
63 67-75, (case reports) 66 90-94 
and streptomycin, in pulmonarj tuberculosis, 

59 539-553 

tension, following diaphragmatic rupture during 
pneumoperitoneum, (case reports) 

60 794-800 
therapeutic, 

with massive hemothorax, (case reports) 
60 654-659 

in middle-aged and elderly patients, 63 325- 
331 

present status, 62 (Supplement, July 90-97) 
tuberculous, spontaneous, 59 619-623 
Polycythemia 

idiopathic hypoventilation, and cor pulmonale, 
(case reports) 80 575-581 
with tuberculosis of spleen, (case reports) 
60 660-669 

Polyoxj'^ethylene ether See also Triton WR 1339 
action against tubercle bacilli, 69 690-704 
failure to protect against tuberculin shock in 
guinea pigs, (Notes) 79 382-383 
Polysaccharide(s) 

chemical and biological properties, 59 86-101 
isolation by alcohol fractionation from tuber- 
culin of, 59 86-101 

serum, during sensitization and development 
of tuberculosis, 62 67-76 

skin tests 

Blastomyces dermaiitidis and H capsulatim, 
in humans, (Notes) SO 264-266 
reactions, 77 983-989 


in tuberculosis, interference mth antibodies, 
73 547-562 

Polyserositis, tuberculous, (Notes) 80 259-261 
Polyvinyl-formal sponge prosthesis in pulmonary 
diseases, 74 581-589 

Potassium para-aminosalicjlate, climcal use, 
71 220-227 
Potassium iodide 

-PAS, in chronic fibroid tuberculosis, 64 77-80 
-streptomycin in experimental tuberculosis in 
guinea pigs, 64 102-112, 66 680-698 
Pott’s disease, 62 (Supplement, July 48-67) 

PPD See Tuberculin 
Precipitin 

agar diffusion techmques, 73 637-649 
test for carbohydrate antibodies in tuberculosis 
in humans, (correspondence) 59 710- 
712 

Prednisone See Hormones 
Pregnancy 

complicating artificial pneumoperitoneum, 
62 219-222 

complicating chronic pulmonary histoplasmosis 
with spontaneous pneumothorax, 
(case reports) 75 111-121 
full-term, after thoracic surgery for tuber- 
culosis, 78 697-711 
and imliary tuberculosis, 62 209-212 
in tuberculous salpingitis causing acute 
hematogenous tuberculosis, (case 
reports) 68 253-262 

pneumoperitoneum during, (case reports) 

66 86-89 

pulmonary function in 

comparison of pneumoperitoneum and preg- 
nancy in joung women with func- 
tionally normal lungs, and serial 
observations during pregnancy and 
postpartum pneumoperitoneum, 67 
755-778 

serial observations 
in normal women, 67 568-597 
in patients with pulmonary insufficiency, 

67 779-797 

and sarcoidosis, (case reports) 63 603-607 
tuberculous meningitis during, (case reports) 
76 1079-1087 

in tuberculous mother, 65 1-23 
Pressure, pulmonarj arterial, and tuberculosis 
frequency, 78 536-546 

Pressure-flow-volume interrelationships in man, 
80 (Supplement, Julj 138-140) 
Prevention in tuberculosis, (editorials) 74 117- 
120 

Primary tuberculous focus, local reactivation in 
lung, 78 547-5G2 

Prisoners, mass screening program of, in Los 
Angeles Countv jail, 74 590-596 
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Projul tliioiinrd, niiil triidotlii ronino, in i xjM'ri 
iii( 'it’ll tutu 'ciitu'ii'*, (Noitt) 73-131- 
137 

PfotPinfii) 

nntitulH'rculo*if , in lioinii' njdion, 7s-n3-lOO 

in cifpoii* nccroiii, 77 U>>-H0 

Irnction 

o! ,y /(’>(■/■<• (/n*i*, i«f)I ition ftnd rlirniiiiri of, 
iind Its (diiiiti to ycniitiro cdli, 
CO iH-J3) 

I'rriiin, rlectroidiorolic nnd clictnicd, in pul 
nioniri tiibcrciiloici, f,7.^')')-321 
nolntion In nlcoliol fnctiontition from tuber 
cidm.fd 3il-51S, fdO-’wS 
ornl li\droh>i'ite, in pulmonnn lubtrcuIo*ii, 
53 5n-51f!, 5I3-53S 

from p’lratuberele tncilli, reicfion of, nnd OT, 
73 731-737 

iti pleural efTiinoni, 7GJJ17-23.3 
purified, demntne, conipnrnon nith n purified 
tuberculin, 00 113-350 

Fcrum 

chiingci, in experiment'd tiiberciiloiii, 77 120- 
133 

olectroidiori-tic 

nnd iiontnrtd Ihernpx , 70 331-313 
nnd Middlebrook Duboi titer in BCG 
xftcciniited tuberculous children, 
(Notes) 70 522-321 
in tuberculosis, CS 372-3S1 
in tuberculous guinen pigs, 70 3 11-3 IS 
tlicrnp} , in pulmonnn tuberculosis, 50 511- 
518, 510-53S 

tuberculin nnd jolunn, frnctionation of, GS 425- 
13S, 1 19-113, 111-150 

Proteinosis, nheolnr pulmonin, (ense reports) 
78 900-015, 80 210-251 

Prothrombin time determinations during PAS 
thernpi , (Notes) 07 25S-2G0 

Pacudocaxities, roentgenographic, 71 529-5-13 

Pseudomonas aeruginosa, self inoculation with, bj 
tt diabetic nomnn, {case reports) 
C9 S18-S23 


IVitt'irosis, nntibodit* in, li tr'icicline influence 

oii, 7 1 

Pexeholofic re d( for irregtil ir discharge prcdic 
tiofi, 7! 33s- JVl 

Prxcholo, \ in lubi rrulci*, 7Iiy)l-2I0 
Pevcho«( s 

in tuberculous patients, 503 ’S»)-'(io, 72 107- 
110 

rollap-'t thenpi in, 072232-240 
toMc, from i«onin*id, (case report") 70 799- 
fOI 

Ps\rho-ocid fnctors m pulrnonnr^ tuberculosis, 
75 7(>S-7SO 

Pcvcbotics, fulKTCuIosis in, (editorial"), OS 7S2- 
7S.3 

Puerto Itico 

tulw rciilo"!" in, 07 132-153 
childhood, 7C-3SS-307 
mortnlite, since 1950, (Notes) 70 1009-1101 
Pulmonnn With the exception of Pulmonan 
function, bclon, see listings under 
Lungs nnd specific conditions 
Pulmonari function 
nir xelocite index, C2 17-2S 
niniais obstruction, chronic, pulmonan diffu- 
sion in, 712110-250 

nheolnr arterial oxigen tension gradient in 
pulmonan Ui«ea«c, C9 71-77 
ahool ir e ipillnn block from liukcmic infiltra 
tion of lung, (case reports) S0.SO5- 
001 

nheolnr rr“pirntor> surface, effective, nnd 
other lung properties in normal 
persons, 702?00-x303 

arterial ovxgen lack measured b\ oxxgcn ten 
Sion, 792)15-322 

Dellons apparatus m studies, SO 72i-731 
bilateral residual volume determination 
in iicalthx subjects, 78 3GS-375 
in tuberculous subjects, 78 37G-3DO 
blood flon through nonxcntditcd portions of 
lung, bS 177-187 

in bronchitis, phvsiologic defects in, 78 191-202 
bronchospirometrx 

after pulmonari decortication, G6 509-521 
before and after segmental resection and 
lobcctomx for, 75 710-723 
in thoracic surgerx, 75 730-741 
before and after thoracoplastx , 75 724-729 
values, significance of, 75-C''9-709 
V ital c ipacitv in, (Notes) 7C 320-321 
after bullae excision, 77 387-399 
carbon dioxide narcosis treated bv resuscitator, 

71 S09-31G 

carbon monoxide diffusing capacitj during 
exercise, 74 317-342 
cardiopulmonarj function 
in Bocck's sarcoid, cortisone in, C7 154-272 
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Pulmcnary function^ cartltoputmonary function cont 

m bronclucctisis, pre- ind postoperative, 
G9 SG9-914 

in emph\Bema See eniphjsoma, beloiv 
in hematogenous pulmonary tuberculosis in 
patients receiving streptomycin, 
04 5S3-G01 

in pulmonary fibrosis, SO 700-704 
circulation 

in cmphjscraa See emphjsema, beloi\ 
pulnionarj capillarj , 71 S2'2-S29 
coal miners, respiratorj' gas e\change in. 
Cl ^1-225 

corticotropin-cortisone effects on, 04 279-294 
after decortication, 03 231-251 
bronchospirometric studj , G6 509-521 
diffusing capacitv 
during exercise, SO S06-S24 
mthout airivaj obstruction, 78 173-179 
dyspnea in beryllium workers, 59 364-390 
in emphy sema 

air flow physics in, SO (Supplement, July 123- 
125) 

bullous, bilateral, (case reports) 71 867-S76 
chronic 

energy cost and control of breathing, 80 
(Supplement, July 131) 
obstructive, cardiopulmonary function in, 
S0GS9-699 

pressure-volume and pressure-flow rela- 
tionships, 74 210-219 
respirators in, 80 510-521 
routine tests in correlation of compliance 
and mechanical resistance, 74 220- 
228 

circulation dynamics in, during exercise, 80 
(Supplement, July' 128) 
in coal miners, ventilatory measurements in, 
59 270-288 

diagnosis of, oximeter test in, SO 705-715 
diffusing capacity in, 71 249-259 
intermittent positixe pressure breathing in, 
76 33-46 

mechanics of ventilation in, SO (Supplement, 
July 118-122) 

functional residual capacity measured with 
two closed-circuit helium-dilutzon 
methods, 74 729-738 

gas mixing in tuberculous lung, 74 343-350 
idiopathic hypoventilation, polycythemia, and 
cor pulmonale, (case reports) 80 575- 
681 

impaired function, basal respiratory' minute 
volume as index of, 65 505-510 
intermittent positive pressure breathing 
in bronchopulmonary disease, 71 693-703 
in emphysema, severe, pulmonary, 76 33-46 
in tuberculosis, pulmonary, 72 479-486 


intrapulmonary gas mixing after lung surgery 
for tuberculosis, 78 1-7 

maximal breathing capacity, predicted, in 
obese subjects, (Notes) SO 902-903 
mechanics of breathing 
effects of smoking on, 77 1-16 
gas exchange, and pulmonary circulation, 
influence of ventilatory mechanics, 
SO 53-58 

phy sioal properties of lung, 80 38-45 
respiratory work, 80 46-52 
m mitral stenosis, 79 265-272 
oxygen 

breathing, in respiratory acidosis, 77 737- 
748 

diffusing capacity during exercise, 80 806- 
824 

Parkinson’s syndrome, dyspnea as symptom, 
78 682-691 

after phrenic crush, 71 676-692 
pneumoperitoneum effects 
physiologic, 60 706-714 
in pulmonary tuberculosis, 70 672-688 
in pregnancy, 67 568-597, 755-778, 779-797 
pressure-flow-volume interrelationships in man, 
SO (Supplement, July 138-140) 
in pulmonary tuberculosis, 79 474-483 
reflex responses to inflation or deflation of lungs 
and role in respiratory regulation 
73 519-628 
in resection 
bilateral, 79 468-473 

partial, functional results after, 76 983-987 
pulmonary, before and after, 72 453-464 
segmental, for bronchiectasis, 77 209-220 
residual air measurements by helium and 
oxy'gen, 76 601-615 

respiratory disorders in welders, (case reports) 
71 877-884 

respiratory infection, importance of, 64 461- 
467 

m silicosis in gold miners of Witwatersrand, 

77 400-412 

spirometers, aneroid and water compared, 

61 682-585 
spirometry 

in maximal breathing capacity, compared with 
Douglas Bag measurement, (Notes) 

79 253-255 

in pneumoperitoneum, 65 465-476 
tests, 79 457-467 

direct-writing ear oximeter m, 74 511-532 
in evaluating patients for thoracoplasty, 

63 76-80 

index of expiratory force, 78 692-696 
maximal midexpiratory flow, 72 783-800 
for detecting ventilatory obstruction, 

78 180-190 
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(Nolti) 78 -027-^1 11 
!ipp'itoto\icit\ , &0 2171- 187 
-induced In or dnimi^e, 1)\ Fcnim enstme 
dctpnnin’itioni, SO ‘v'>5-f'(l> 
indticitiK lippititii, (ease rcporli) 77 S5S'Sfi2 
-noni'ind 

cauainp Inppruriccmrt, (Voles) 71 280-202 
conipircd nith isoniand-PAS, 73 701-715 
in cxpcnmcntnl tiihcrciilosis, 00 310-333 
in lo« dosage, 71 100-100 
in patients nitli prctioiis isoninnd thcrapj, 
(Votes) 75 SIO-SIS 

in ptilinonar> tuberculosis, 00 310-350 
Mith isoni ind, (Votes) 70 713-717 
in tuberculosis, (Votes) 72 851-855 
lack of significtnt in ttlro susccptibi!it> of ilf 
lubcrctilost'! to, on solid media, 
07 301-395 

mcnsurcnicnt, in blood nnd kidncja, 75 105- 
110 

-nicotinamide, intracellular actnntion of, 

71 718-728 

paired vith other drug combinations, SO 027- 
040 

-resistant tubercle bacilli, 71 572-580 
susccptibihtj 

of isoniarid resistant tubercle bacilli, (Votes) 

72 S40-S12 

tn titro, of tubercle bacilli to, (Notes) 05 
035-630 


toxiciti, 70 (23-!2'i 
in tub' ri ulosie 
txptnmtntnl 
in gmnr t pig.,, C5 519-522 
in micp, aO 51J-51S 

pulrnonara , ai 523-510, (ct.o reports) 09 143- 
150, (Notis) 70 1097-10^9 
alone and in combm ifion «ith streptomx- 
ein, PA8, or isoniand, 70 113-122 
nith isonin-id or P\S, (Votes) 79 102-1&1 
-itonncin, in surgiral tbcrnp\ of tuberculosis, 
77 83-02 

P.vridiiip dornntnc in experimental tuberculosis, 
(correspondence) C022G9-271 

Pi ridine nucleotides m expirimcntnl tuberculosis, 
before and during isoniacid therapy, 
70 153-101 

P^ridoxnl, neutralisation of isonmid, 70 508- 
578 

P\ ridoxine 
-isoniarid 

concurrentU administered, (Votes) 74 471- 
573 

deln\ of antagonism in iiio, (Votes) 70 1100- 
1105 

effect on 

nnlitiibcrculosis nctiiili in nro, (Votes) 
71 ,808-800 

metabolism, 75 501-000 
masmedosp, in pulmonarj tuberculosis, 
78 571—577 

relationship in children, 75 594-000 

Pvrogallol pcroxidatiic actiiitx, relationship to 
isoniazid resistance in 1/ (uber~ 
culosts, (Votes) 75070-071 

Q 

Quaternan ammonium compounds, and pan- 
creatin, in sputum cultures, 72 98- 
lOC 

Quartz See Pneumoconioses 

R 

Rabbits Sec Tuberculosis, experimental 

Radioaclixc iodine (I'*') in chronic pulmonarj 
insufficicncx , SO lSl-187 

Radiation 

effeota and protection from, in chest roentgeno- 
grnpluc survexs, (ATS statement) 

SO 115-117 

hazard 

in photofluorograplij , method to reduce, 

77 923-930 

in roentgenographj , 77 203-209, 375-3S6 

tberapx 

in middle lobe sxndrorae in children, (case 
reports) 70 291-297 
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From table 6, we see that a higher percentage of those children who 
were exposed to open tuberculosis within three months prior to vacci- 
nation developed a positive Mantoux reaction than children not ex- 
posed. There are several possible explanations for this unexpected 
finding. It ma)'’ be a purely accidental finding; or a number of the 
children who were exposed to open tuberculosis, and gave a negative 
tuberculin reaction at the time of vaccination, may have already been 
naturally infected, and been in the preallergic incubation period of 
tuberculosis; or many of tlie children exposed to open tuberculosis 
before vaccination continued to be exposed after vaccination as well. 
The greater incidence of allergy in the exposed group may very well 
be due to the subsequent exposure rather than that which preceded the 
vaccination. 

We would naturally expect ex-posure following vaccination to affect 
the incidence of tlie development of allergy, since some of the children 
exposed to open tuberculosis may become naturally infected. Aronson 
and Dannenberg (7), in a study of 70 orally vaccinated infants, found 
no definite relationship between the incidence of allergy and the type of 
exposure following vaccination. They report positive tuberculin reac- 
tions in 82 per cent of the cases exposed to open tuberculosis, in 93 
per cent exposed to closed tuberculosis, and in 75 per cent who were not 
exposed. Tuipin (8), however, found 10 to 20 per cent more positive 
reactors in a group of orally and parenteraUy vaccinated children who 
lived in a tuberculous environment as compared to a vaccinated group 
in a nontuberculous environment. 

The positive tuberculin test produced by BCG vaccination is not a 
permanent phenomenon. In a considerable percentage of the cases the 
tuberculin allergy becomes less intensive between six and twelve months 
after vaccination and gradually becomes negative after twelve months. 

The relative number of disappearing positive Mantoux tests in the 
exposed group is less than in the nonexposed. At the end of thirty 
months, there are 64 per cent positive reactors in the former group as 
compared to 40 per cent in the latter. This is probably attributable to 
the occasional occurrence of natural infection in the exposed group. 

All findings thus far reported have comprised results following one 
vaccination only. . Children who were revaccinated were scored only to 
the time of the second vaccination. In the small group of children who 
were vaccinated more than once, an interesting finding was noted. 
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Salicylate, action m tubercle bacilli, 69 705-709 
Salizid® See Isomcotinyl salicyhdene hydrazine 
Salpingitis, tuberculous, in pregnant patient, 
causing acute hematogenous tuber- 
culosis, (case reports) 68 253-262 
Sanatorium for tuberculosis, pericarditis in, 
76 636-042 

San Joaquin County (California), mass survey of 
prisoners, 73 882-891 

Sarcoidosis, 61 299-322 , 62 403-407, (correspon- 
dence) 76 852-855 
BCG vaccination in, 62 408-417 
and beryllium poisoning, 74 885-897 
Boeck’s sarcoid, 61 730-734, 62 231-285 
cardiopulmonary function in, cortisone in, 
67 154-172 

cjdiolysis test m vitro, 63 672-673 
etiology, secondary factors in, (Notes) 71 459- 
461 

failure to develop, after oral ingestion of pine 
pollen, (correspondence) 80 760 
geographic distribution, (Notes) 70 899-900 
ineffectiveness of isomazid-iproniazid in, 
(Notes) 67 671-673 

lupus erythematosus cells in, (correspondence) 
74 811 

in lymph nodes, effect on tubercle bacilli of 
products of, 61 730-734 
and panarteritis, (case reports) 60 236-248 
■with periarteritis, (case reports) 60 236-248 
and pregnancy, (case reports) 63 603-607 
prognosis, 65 78-83 

pulmonary, evolution of, (case reports) 80 71-77 
reproduction of, in guinea pigs, with injected 
material, (case reports) 60 236-248 
with terminal hypertension, (case reports) 60 
236-248 

transition from open pulmonary tuberculosis to, 
(case reports) 78 769-772 
with uremia, (case reports) 60 236-248 
Sarcoma See Tumors 
Scalene node(s) 

biopsy, 68 505-522 , 76 1002-1006 
for diagnosis of histoplasmosis, (case reports) 
66 497-500 

in patients with pulmonary calcifications, 
72 91-97 

Scalene lymphadenopathy, postmortem study, 
(Notes) 76 503-505 

Schistosomiasis, pulmonary, chronic, 79 119-133 
School (s) 

medical, teaching of tuberculosis in, 63 365-371 
roentgenograms in, 60 501-513 
tuberculosis case-finding in, 80 (Supplement, 
October 73-93) 

Sclerosis, multiple, isoniazid in, 70 577-592 


Scotland, tuberculosis findings in Edinburgh, 
1954r-1955, 77 623-643 

Scotoehromogens, source of, (correspondence) 
80 277-278 

Seed plants, antibacterial substances active 
against tubercle bacilli in, 62 475-480 
Segments, pulmonary, anatomic distribution of, 
60 699-705 

Selective Service, tuberculosis among registrants 
in, 60 773-787 

Self-inoculation, of M tuberculosis and Ps 
aeruginosa by a diabetic woman, 
(case reports) 69 818-823 

Sensitivity 

to histoplasmin, (correspondence) 61 269 
to tuberculin 

attempt to transfer with granulocytes, 64 
516-519 

in Minnesota students, 75 442-460 
Sensitization, lack of, to PPD-S, 62 77-86 
Septicemia, tuberculous, fulminant, 59 311-316 
Serosal surfaces, tuberculosis of, 61 845-861 
Serologic tests See Tests 
Serology 

in relationship of modified sheep and human 
erythrocytes, 79 622-630 
of tuberculosis 

leukocyte lysis related to, 69 1002-1015 
pulmonary, 68 739-745 
Serum See also Blood, Serology 
albumin, interference with inhibitory action of 
Tween® on D-29 mycobaoteriophage, 
(Notes) 80 443^4 

antimycobacterial, antigenicity of, 79 631-640 
concentrations 

of ampbotencin-B in man, (Notes) 77 1023- 
1025 

of glycoprotein, in tuberculous guinea pigs, 
68 594-602 

of isoniazid in tuberculous patients 
effect of amines on, (Notes) 76 152-158 
on isoniazid therapy, (Notes) 68 286-289 
with PAS tablets, (Notes) 77 184-188 
detection of antibodies m tuberculous patients, 
77 462-472 

enzymes, in pyrazinamide hepatitis, 80 855-865 
lipase, studies on, (Notes) 78 117-120 
methylene blue reduction time, tuberculosis 
influence on, (Notes) 70 907-909 
microbiologic assay technique 
for isoniazid metabolism, (Notes) 75 995-998 
for measuring low concentrations of isoniazid, 
(Notes) 75 992-994 

mucoprotem, in patients on hinconstarch 
therapy, (Notes) 78 131-134 
mycobactenophage-inhibiting factor in, 80 12- 
18 

polysaccharide (s) Sec Polysaccharides 
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Sputum, coni 

toxicity of digestants for tubercle bacilli, 
60 628-633 

tubercle bacilli in, effect of alcohols on, 68 419- 
424 

tuberculous 

decontamination of, by penicillin, (Notes) 
67 530-534 

filtration by membrane filter, (Notes) 77 
1019-1022 

viscous, homogenization of, (Notes) 80 914 
Staphylococcal infection, enhancement with 
extraction methods, (Notes) 77 1026- 
1029 

Starch gels, zone electrophoresis in, (Notes) 
78 932-933 

Steatorrhea, and tuberculosis (probable), with 
hypogammaglobulinemia, (case re- 
ports) 74 773-782 

Stenosis 

bronchial, 62 (Supplement, July 80-89) 
mitral, pulmonary function studies in, 79 265- 
272 

Sterility, female, caused by tuberculosis, (edi- 
torials) 70 1096-1098 

Sterilization, ultraviolet. Hi Intensity, (Notes) 
71 457-458 
Steroids See Hormones 
STH See Hormones, somatotrophic 
Stilbamidine-PAS-streptomycin, in pulmonary 
tuberculosis and systemic blasto- 
mycosis, (case reports) 68 615-621 
Stomach, tuberculosis of, 01 116-130 
Strains, atypical, growth rates of, in biochemical 
studies, (Notes) 79 94-96 
Streptococcus faecahs as cause of pyogenic menin- 
gitis, 62 441-445 

Streptodornase-streptokinase See Streptokinasc- 
streptodornase 
Streptokinase-streptodornase 
in extrapleural hematoma, complicating extra- 
pleural pneumothorax, 63 547-555 
in extrapleural suppurative tuberculosis, 71 1-11 
in tuberculous and bacterial meningitis, 71 12-29 
Streptomycin See also Dihjdrostreptomjcin 
activity 

on H37Rv strain of ill tuberculosis, 59 401-465 

singly and in combination with isoniazid, 
67 S0S-S27 

on tubercle bacilli, 02 582-585 
bactericidal action on ex-tracellular and intra- 
cellular tubercle bacilli, 07 322-310 
-cortisone, in experimental tuberculosis in 
albino rats, 05 59G-002 

-dependent strains of M tuberculosis, (corre- 
spondence) 59 219-220 


-dependent tubercle bacilli, 64 192-196 
pathogenicity of, 63 96-99 
in development of atj^iical variants of ill 
tuberculosis tn vitro, (Notes) 78 921- 
926 

-dihydrostreptomycin, toxicity of, 60 564-575 
effect 

on bacterial resistance to isoniazid, 67 553-567 
on bronchocavitarj junction in relation to 
healing, 67 173-200 

on morphology of tuberculous lesion, 61 525- 
536 

on pathology of tuberculous meningitis, 
61 171-184 
on tubercle bacilli 

electron-microscopy study, 70 328-333 
in vitro, 71 556-565 

tn VIVO and tn vitro, on strcptomycin-rcsistant 
tubercle bacilli, 66 486-496 
and enzjunatic reactions of M tuberculosis, 
65 722-734 

in esophago cutaneous fistula, 59 687-691 
in experimental tuberculous meningitis, 70 
714-727 

in guinea pigs with discrete chronic tuberculous 
lesions, 66 194-212 

histopathologic changes m lungs after, 61 543- 
555 

historical aspects of its development as a 
chemotherapeutic agent in tuber- 
culosis, 69 ^9-868 
historical notes on, 70 9-14 
inhibition of growth of M smegmatis, 71 743-752 
intermittent regimens 

analysis of 97 patients with pulmonarj 
tuberculosis treated with 1 or 2 grams 
every third da> , 63 275-294 
comparison with dnilj dosage schedules in the 
treatment of pulmonarj tuberculosis, 
63 295-311 

and PAS in treatment of pulmonarj tuber- 
culosis, 63 295-311 

-isoniazid 

action of ilf tuberculosis within phagocjtcs, 
(Notes) 65 775-776 

compared with isoniazid ind stroptomjcin- 
PAS in pulmonarj tuberculosis, 
(Notes) 66 632-635, (Notes) 67 lOS- 
113, 539-543 

effect on course of tuberculosis in rabbit eje, 

69 1016-1021 

in experimental tuberculosis 
in guinea pigs, 68 575-582 
of mice, antagonism of, (Notes) 68—77-270 
in fatal meningitis, (cose reports) 72653-658 
in murine lepro-is, (Votes) 72^16-850 
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Slreptomyan, coni 

pulmonary, (Notes) 73 117-122 
compared ■with dihydrostreptomycin, 68 
229-237, 238-248 

first clinical trial, (case reports) 71 752-754 
five-year outcome, 71 193-200 
follow-up study on, 62 563-571 
hematogenous, cardiopulmonary function 
of patients, 64 583-601 
hypopotassemia and hyponatremia during 
treatment, 66 357-363 
once weekly, 69 980-990 
and other therapy, (editorials) 60 264-268 
research project, 59 140-167 
tracheobronchial, 60 32-38 
in tuberculous empyema, drug concentrations 
attained with various vehicles, 66 
271-284 

cellugel as vehicle, 66 285-291 
in tuberculous enterocolitis, 60 576-588, (case 
reports) 648-653 

in tuberculous meningitis, 61 247-256 , 62 586- 
593, 67 613-628 

tuberculous patients 2>^ years after, 61 868-874 
in tuberculous pericarditis, 59 656-663 
-viomycin, isomazid, and streptomycyclidene 
isonicotinyl hydrazine in expen- 
mental mouse tuberculosis, (Notes) 
68 292-294 

Streptomycj clidene isomootinyl hydrazine 
-streptomycin, viomycin, and isomazid in 
experimental mouse tuberculosis, 
68 292-294 

sulfate, in pulmonary tuberculosis, 70 701-713 

Streptovaricin 

alone 

in humans, (Notes) 75 659-660 
in tuberculosis 

experimental, (Notes) 75 659-066 
pulmonary, ^otes) SO 426-430 
discovery and biologic activity, 75 576-583 
in experimental tuberculosis, 77 976-982 
isolation and properties, 75 584-587 
-isomazid 

controlled clinical trial, (Notes) SO 757-759 
in experimental tuberculosis, (Notes) 75 059- 
600 

m humans, (Notes) 75 659-660 
in pulmonarj tuberculosis, (Notes) 80 424- 
425, 431-433 

in murine leprosj , (Notes) 79 073-670 
tfi vtvo studies in the tuberculous mouse, 76 
588-593 

Stress 

relationship with adrenocortical function and 
tuberculosis, 09 351-309 

request for reprints on ndaptne hormones and, 
(correspondence) 07 •077-678 


Students 

medical and nursing, tuberculosis in, 63 332-338 
tuberculosis in, (Notes) 76 308-314 
Su 1906, activity on chromogenic mycobacteria, 
77 694-702 

Su 3068 

activity on chromogenic mycobacteria, 77 694- 
702 

antituberculosis activities of, 77 703-711 
Su 3912 

activity on chromogenic mj cobacteria, 77 094- 
702 

antituberculosis activities of, 77 703-711 
Sulfaguanidine, aotivitj on H37Rv strain of M 
tiihcTciilosis, 59 461-465 
Sulfathi azole 

activity on H37v strain of M tuberculosis, 
59 461-465 

in prevention of streptomjcin resistance in M 
avium, (Notes) 76 301-307 
Sulfhydryl compounds, effect on growth of tuber- 
cle bacilli, 74 42-49 

Sulfone(8) See also individual names of drugs, 
e g , Glucosulfone, Sulfoxonc 
in experimental tuberculosis, 00 62-77 
pharmacologic studies, 60 62-77 
-streptomycin in experimental tuberculosis of 
guinea pigs, 64 102-112 

Sulfoxone, activity on H37Rv strain of M tuber- 
culosis, 59 461-465 

Sulfur hexafluonde, in pneumoperitoneum, 76 
1003-1070 

Sulphetrone, clinical toxicitj of, 62 100-109 
Surface plate counts, in enumeration of viable 
tubercle bacilli, 64 353-380 
Surgery Sec also specific surgical procedures 
in bronchiectasis, cardiopulmonarv function 
before and after, 09 809-91 1 

of chest 

electrocardiographic changes after, 59 12S-I39 
peptic ulceration after, 74 35S-3G0 
in emphjscma 

diffuse, obstructive, SO 825-832 
pulmonarj , 73 19I-2IS 

indications, in pulmonarj tuberculosis, 73 191- 
218 

pulmonary See also specific procedures 
Horner’s syndrome after, 07 91-100 
in lupus erj thcmato’iis, (case reports) 77 33S- 
345 

in pulmonarv tuberculosis, 73-CU0-703 
comparison with roentpcnographic findings, 
(Notes) 71 4'2~!56 

relationship to chemotl crapj , bactenologic 
status, and pathologv, S) (Stipp’c- 
ment, October 07-115) 

refusal among tubcrcu1o'i« pa'ients o^, 77 311- 
322 
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Sur/fre, cent 

reporting of, (correspondence) 79 C79-GS0 
in Bpontnneous licmopneumothora\, 71 30-48 
of subpleurnl blebs, 79 577-590 
thorscio See also specific procedures 
electrocnrdiogrnpbic chnngcs after, Gi 50-G3 
major, for tuberculosis, full-term delivery 
following, 78 G97-711 

total statistics, in pulmonary tuberculosis, 
G8 874-881 

transthoracic, removal of lymph node, causing 
hemoptjsis, (case reports) 05 20G-209 

Sur\oy(8) See also Case finding, Roentgenography 
cancer detected in, G2 491-500 
chest, in tuberculosis, G5 151-454 
fluoroscopic, in China, 72 356-3GG 
international, of pulmonary tuberculosis, 
(Notes) 73 128-133 

mass 

in case finding, 59 494-510 
for pulmonary neoplasms, G2 501-511 
X-ray, v hat’s vrong with, (correspondence) 
CO 632-535 
roontgenographio 
lesions undetected in, G4 249-255 
on private patients, (correspondence) GO 502 
in schools and industries in San Antonio 
(Te\a3), CO 501-613 

in small hospitals, (editorials) G4 313-317 
in Washington (DC), 1948, G6 548-56G 
tuberculin patch test among school-age children 
in Liberia, (Notes) G7 C65-GG8 

Suture, ligation, and partial thoracoplasty in 
pulmonary tuberculosis, 70 Gl-70 

S waves, prominent, electrocardiograms uith, 
62 307-313 

Sweden, BCG vaccination in, (correspondence) 
79 678-C81 

Symphysis, guided, 6G 134-150 

Symposium on emphysema and the “chromo 
bronchitis” syndrome. Aspen (Colo- 
rado), June 13-15, 1958, SO (Supple- 
ment, July 1-213) 

Symptoms, cardiac, in tuberculous patient, C2 
(Supplement, July 98-103) 

T 

Taurine, in experimental tuberculosis, (Notes) 
74 038-640 

Teeth, restorations (fillings), effect of PAS on, 
(Notes) CS G22-624 

Temperature-influenced mycobacteria, in mice 
and in chick embryo, 73 650-673 

Terramycin® Sec Oxytetracycline 

Tcst(s) 

drug-susceptibihty, in tuberculosis, (Notes) 
77 350-355, (Notes) 78 111-llG 


gel 

diffusion, in tuberculosis, 80 88G-S94 
double diffusion, in tuberculosis, 80 153-1G6 
Ihsloplasma capsulatutn and Blaslomtjces 
dcrmatihdts polj saccharide skin, on 
humans, (Notes) 80 2G4-266 
intracisternal, of bacillary virulence, 76 426-434 
maximal expiratory flou , for detecting ventila- 
tory obstruction, 78 180-190 
microcolonial, for virulent mycobacteria, (cor- 
respondence) 73 600-601 
mouse, for pulmonary tuberculosis, (Notes) 
77 1005-1011, 1012-1016 
ncotetrazolium inhibition, 77 GG2-G6S 
niacin 

in differentiation of tubercle bacilli, (Notes) 
79 810-812 

in distinguishing mycobacteria, (Notes) 79 
663-665 

oxidation-reduction dye, modification of, for 
determination of virulence 
of niycohactcna tn vitro, (Notes) 66 99 
oximeter, in emphysema, diagnosis of, 80 705- 
715 

pulmonary^ function Sec Pulmonary function 
of respiratory' function, 79 457-467 
using direct-writing car oximeter, 74 511-532 
serologic 
for tuberculosis 

absorption in, (Notes) 66 762-764 
new, 64 675-681 

simple paper strip urine, for PAS, (Notes) 80 
585-586 

skin, simultaneous, effect on size of tuberculin 
reactions, 65 201-205 

tuberculin 

disc-method, 77 778-788 
patch, among Liberian school-age children, 
(Notes) 67 665-668 

urine 

for detection of isoniazid, (Notes) 80 904-908 
for detection of PAS in ambulatory tubercu- 
lous patients, (Notes) 79 672 
of ventilatory capacity 
index of expiratory force in, 78 692-696 
maximal midexpiiatory flow, 72 783-800 
Testosterone Sec Hormones 
Tetracyxline 

antituberoulosis activity, 72 367-372 
influence on antibodies in ornithosis, 74 566-571 
Therapeutic Trials Committee of the Swedish 
National Association Against Tuber- 
culosis PAS treatment in pulmonary 
tuberculosis, comparison between 
94 treated and 82 untreated cases, 
61 597-612 

Therapy 

with paired combinations of antituberculosis 
drugs, 80 627-640 
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Tirrary, c r) 

of ponplieril fuberculous lJ^npll idcmtis, CS 
157-lGl 

pln-^iciJ, po-;! thoncoplaslj, CO IS')-20j 
Thivolidinono See 3012 
Thmzohno Sec Su SOGS 
Thivolsulfono 

fnetop? detcrmininR 'idequito do’sigc of, 62 
G1S-C31 

in mcninKC'il tiiborculo’sis, in children, G1 159- 
170 

-streptoin\cin, 

in mihnr\ tuberculo<iis, in children, G1 159-170 

in pulmomrj tiibercvilo'is, in infants, G1 
717-750 

Thiocarbanidin 

nnlituberculo'=is ncfiMlj in tifro md in cxperi- 
mentil nnimiil, 78 570-575 
effect on M tuberculous in itlro nnd in otto, 
77 301-310 

-lEonmid, in pulmomrj tuberculosis, (Notes) 
SO 590-593 

Thiocarbnnilidcfs) Sec oho flu 1900 
antituborculo^is nctnitj of, in mice, 77 301-310 
in pulmonar^ tuberculosis, (Notes) 74 408-170 
Thiocthjl compounds, antitubcrculosis actiMlj’’ 
of, 74^9-07 

effect of ^cnt^l^tlon on, 74 CS-71 
metabolic cleai sgc of, 74 7S-S3 
Thioglj collate medium for differentiating mj co- 
bacteria, (Notes) 77 350-35S 
Thiosemicarbazonc(s) 
nmithiozonc 

carbohjdratc metabolism associated with, 
(case reports) 60 373-377 

causing agranulooj^tosis, (case reports) C5 
339-343 

resistance nnd action in mj cobacteria, mech- 
anism of, SO 559-508 

in selected tuberculous pulmonarj^ lesions, 
05 092-708 

susceptibilitj" of tubercle bacilli to, 63 487-489 
method for determining, 02 038-044 
tests for, 02 038-644 

tOMClty, 

in dogs, 04 059-008 
hepatic, 04 159-109 

in tuberculosis 

experimental, in guinea pigs, effect of in 
combination with dihydrostrepto- 
mj^cin as compared with PAS-dihy- 
drostreptomycin, 03 339-345 
pulmonary, 64 170-181 
antituberculosis activity of, 61 1-7, 8-19 
chemical studies, 61 1-7 
4-acetyIaminobenzal 

in experimental tuberculosis in guinea pigs, 
62 144r-148 


effect of, in combination with dihydrostrep- 
tomjcin ns compared with PAS-di- 
hj drostreptomj'cin, 03 339-345 
human pharmacologj , 62 128-143 
p ncotjlnminobonzaldoliyde, susceptibility of 
tubercle bacilli to, 63 187-489 
p ethj’Isulfonj 1 bcnraldehj dc (Berculon B) in 
humans, 08 400-410 

p isobiitoxj bcnzaldehj'de, failure as anti- 
tubcrculosia drug in man, (Notes) 
08 791-793, 791-795, 790-798, 799-802 
Tibionc® See amithiozone, above 
in tuberculosis, 
chemotherapy, 01 20-38 
experimental, in mice, (correspondence) 
GO 539 

in humans, 61 145-157 
Thiourea, substituted 

antitubcrculosis nctivitj, 70 121-129, 130-138 
in experimental tuberculosis 
in guinea pigs, 70 130-138 
in mice, 70 121-129 

Thoracic surgery Sec Surgerj , also names of 
specific procedures 
Tlioracoplastj 

bronchospiromctrj before and after, 75 724-729 
contralateral rib fractures during, (case reports) 
06 233-239 

deformities, prevention of, 66 436-448 
disappearance of tubercle bacilli in sputum 
after, 64 307-312 

effect of penicillin on wound infection after, 
61 346-352 

failure as indication for resection, 62 434-438 
gelatin foam in, 61 193-200 
homolateral, effect of paralyzed hemidiaphragm 
on, 60 183-188 

late results after, 59 113-127 
partial, and suture ligation, in pulmonary tu- 
berculosis, 70 61-70 

patients, postoperative management of, 61 57- 
59 

post-thoracoplasty, physical therapy in, 60 
189-205 

primary, for pulmonary tuberculosis, 78 832-838 
in pulmonary tuberculosis, 59 113-127, 60 273- 
287 

in relation to type of lesion, 60 273-287 
resection after, 60 406-418 
pre- and post-, in tuberculosis, 79 204-211 
pulmonary, simultaneously in pulmonary 
tuberculosis, 65 159-167 

results 

according to type of pulmonary tuberculosis, 

62 645-653 , 69 930-939 

necessity for accurate evaluation of, (editor- 
ials) 60 383 

ribs as possible source of homogenous bone 
grafts, 63 210-212 
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pprcid or p\icorltntioii of piilniomr^ tiibrrcu- 
Joii’? laioii’’ m rcixM of, 01 WS-OOl 
in tubcrruloii’i cnipjonn, 00 522-5'53 
^cntlInto^^ function to*?!*! m o^altmtinf; pi 
ticnti for, 03 7G-S0 
Tliorico‘'Copi , 53 210-208 

Tliorncolonn , dmpnostic, in idiopifhic pleural 
rfIii«iion, 71 30^1-957 

Thori-\ 

removal of cilciCcd Ijinph node, (ciac reports) 
05 200-200 

surgerj of, bronchospirometrj in, 75 730-7-1} 
\erticil (onioprnph\ of, 02 170-175 
Tliromboc\ topenic purpura, and bronchogenic 
carcinoma, (case reports) 07 500-513 
Tlirombocmbolism, incidence and significincc of, 
inpulmonarj tuberculosis, 01 S2C-S34 
Thrombosis of cerebral a easels nitb necrosis of 
the basal nuclei, 01 217-250 
ThjTuonia See Tumors 
ThjToid 

function, in patients treated with isoniazid- 
PAS, S0S15-&1S 

isoniazid action against, pfotes) 71 SS3-S91 
PAS action against, (Notes) 71 SS9-S91 
in tuberculosis, natiac resistance to 
hypcrthjroidism in, 79 152-179 
hjpothjrodism, 79 lSO-203 
Time factor, in studies of outcome of chronic 
disease, (editorials) 03 OOS-012 

Tissue (s) 

acids, fatt 3 , in resistance of tubercle bacilli in 
rabbits, 09 710-723 

animal, tuberculostatic agent present in, 
(Notes) 03 119 

cultures 

mammalian cells and mj cobacteria in, (cor- 
respondence) 75 347-348 
mjcobacteria in, 77 7S9-S01 
studies on resistance in tuberculosis, 79 221- 
231 

tuberculin reaction in glucose in, 78 712-724 
internal, allergy of, effect of estrogen on, 59 186- 
197 

mycobactersa in, retention and differentiation 
of, 74 GOS-015 
tuberculous 

granulation, distribution of iron in, 61 560-562 
tubercle bacilli in, (correspondence) 75 519- 
520 

Tomography 

and bronchographj , in apical bronchiectasis, 
74 388-399 

vertical, of the thorax, 62 170-175 
Tongue, nicotinamide therapy of changes in, 62 
360-373 


Tonsils, faucial, primary tuberculosis of, (case 
reports) G3-C12-G17 
Torsion, splenic, 62 139-150 
and pneumoperitoneum, 70 ICO-170, (corres 
pondence) 70 923 

Trachea 

anomalous bronchus to the right upper lobe, 
(case reports) 64 6S6-600 
fenestration 

cxolution and carl^ results of, 79 773-779 
in exploration of bronchial free, 78 S15-S21 
in pulmonary diseases, 78 815-821 
papillomatosis of, (case reports) 71 429-436 
reconstruction 
plastic, 01 177-lSS 
surgical, 62 170-189 
tuberculosis, 60'601-620 
Tranquili 2 or(s) 
effect 

on actiMtj of ambulatory tuberculous pa- 
tients, (Notes) 79 531-532 
on hospitalized tuberculous patients, (Notes) 
78 127-130 

Transaminase, glutamic oxalacctic and pxTuvic, 
in pulmonary tuberculosis, (Notes) 79251- 
252 

Trauma, of lung, at pneumothorax induction, 
60 557—563 

Treatment failures, (correspondence) 79 105 
TnbutjTinasc and fattj acids in BCG rabbits, 
72 340-344 

3,3',5-Tniodo L-tbjTonme in tuberculosis and 
pncumococcosis, sumval tunc of 
mice with, 79 339-343 

Tniodothxronine and propjl fhiouracil in experi- 
mental tuberculosis, (Notes) 73 434- 
437 

Tnsodium phosphate transport -digestion method 
for processing sputum and gastric 
specimens, (Notes) 70 363-366 

Triton A-20 

antituberculosis actniti' of. m imce, 65 718-721 
-l,4-dimeth'\ l-S-isopropj 1-bicj clo-decapentane 
therapeutic actixatj in experimental 
tuberculosis and leprosj, (Notes) 75 
6S4-6S7 

effect on streptomjcin susceptibilitj of resist- 
ant strain of Af tuberculosis, 62 91-98 
Triton WR 1339 Sec also Polj oxj cthelene ether 
and malachite green in charcoal media for 
tubercle bacilli, (Notes) 71 S94-S97 
in murine leprosj , (correspondence) 76 915-916 
Trudeau See also American Trudeau Society 
Foundation, Edward L , inauguration of, 62 
(Supplement, Julj 104-113) 

Sanatorium, closing, (editorials) 71 163-164 
School of Tuberculosis, inauguration of, 62 
(Supplement, Julj 101-119) 
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Trj’psin, effect on M tuberculosis in vitro, 76 
279-285 

Tubercle bacillus (i) See also Mycobacterium tuber- 
culosis 

acid-fast 

microorganisms other than, in HeLa cells, 
growth characteristics of, (Notes) 
80 744-746 

wild-type, titration of cord formation as 
measure of pathogenicity, (Notes) 
78 799-801 

activity of streptomycin-PAS on, 59 554-561 
air-borne, isolation of, in a tuberculosis hospital, 
(Notes) 67 878-880 
amithiozone susceptibility, 63 487-489 
antibacterial substances in seed plants active 
against, 62 475-480 

antibodies against hemagglutination test for, 
63 667-671 

artificial cellular immunity against, 69 690-704 
atypical, pulmonary disease from, (case reports) 
80 738-743 

autolysis and growth of two strains, 65 75-82 
avian, characteristics and resistance of, 76 435- 
450 

in bone marrow, 63 346-354 
bovine 

effect of calf lung fatty acids on, 75 630-637 

virulence for rabbit, (Notes) 67 265-266 
catalase activity, (Notes) 73 768-772, 76 1007- 
1015 

and virulence, 78 735-748 
catalase-positive and -negative, 74 42-49 
centrifugation for concentrating, (Notes) 76 
899-901 

charcoal diluent for, 70 989-994 
counting chambers for, (correspondence) 70 
376-377 

cultures 

“bluing” phenomenon as contamination 
source, (Notes) 80 95-99 

direct, in patient’s blood, as drug therapy 
test, (Notes) 80 85-88 

filter paper technique for early detection of 
microcolonies, (Notes) 70 916-919 

media 

blood, 64 651-556 
charcoal, 70 955-976 
Triton WE. 1339 and malachite green in, 
(Notes) 71 894-897 
comparison of, 63 459-469, 470-475 
in egg, (Notes) 73 139-141 
egg yolk, 70 977-988 

negative, procedure for, (correspondence) 

68 470-471 

neotetrazolium chloride in (Notes) 68 625- 
628 


by test tube or bottle, (correspondence) 77 
1030-1031 

cycloserine effect, (Notes) 72 685-686 
cytology, phase contrast studies in, (Notes) 
73 294 

detection 

by egg embryo procedure, (Notes) 76 315-319 
of small numbers 

concentrating agents’ lethal action on, 69 
991-1001 

from dispersed cultures, using mice, gmnea 
pigs, and artificial media, 65 572-588 
differentiation of human from atypical acid- 
fast, (Notes) 79 810-812 
dihydrostreptomycm-resistant, enhancement of, 
63 568-578 

dissemination of, in experimental tuberculosis 
in the guinea pig, 61 399-406 
dissociation of, 62 (Supplement, July 22-33) 
drug resistant, 67 553-567 
detected in sputum by slide cultures, (Notes) 

75 331-337 

distnbution in lung, 73 406-421 
in pretreatment patients, 72 143-150, 151 
through prolonged chemotherapy, (Notes) 

76 871-876 

effect 

of I”', radioactive, -labeled 3,5,diiodo PAS 
in vitro on, 65 316-324 
on migration of phagocytes in vitro, 59 562-566 
of neomycin on, 62 300-306 
of quartz on recoverability, from resected 
pulmonary lesions, (Notes) 71 308-313 
sarcoid lymph node products on, 61 730-734 
enzymatic digestion and concentration, (Notes) 
76 890 

extracellular and intracellular, bactericidal 
action of isomazid, streptomycin, and 
oxytetracycline on, 67 322-340 

extraction 

and fractionation of water soluble compo- 
nents from, 64 602-619 
of proteins and other constituents from, 61 
798-808 

gastric washings for, evaluation of four methods 
for collecting and mailing, 65 017-626 

growth 

affected by sulfhjdrjl compounds, 74 42—49 
delayed emergence of, (Notes) 75 500-509 
failure of chick embrjo extract to accelerate, 
(Notes) 05 783-7S5 

inhibited bj isoniazid antagonized bj ketone 
compounds, (Notes) 68.273-276 
measurement, 62 87-90 

in monocytes from normal and vaccinated 
rabbits, 69 495-504, (correspondence) 

09 1059-1002 

pattern and virulence of, 05 ISl-lSG 
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in nWi!’" jnui rort!'')!'! , (Noli"!) 77 'iJ'J 137 
^tl' l'\ ill •'ownlioniiclnr •ickI, SO 
M/. S70 

in 'illiuniii finilnini 

liCn, (s 31.' 371 
Mnit) linih, f*S3.'l-!Il 
ptnnr^ pip ^inilcnrn of, (Not'i) 73 7f.S 772 
li( m'lKPlntirntio I n * 10 ( 101 ) (t'l niodifip*!* 

tio!) of, for intihodi ' -1 npnintt, G3 
frf.7-<i71 

hii' iin 

t'Fcct of rilf liiof f*)tt\ nrnii on, “.IftlO-CI” 
ri)\rol)*'Ctrnoph*'p' (I) inlnlntod m, bj 
fcrtiin f'ic(or, SO 12 IS 
\ irulrnco 

fo' puitii'i pip-i 73 2»>'i-271 
for rilibit, (\o?c^) (>7 JikI 3/; 
inhilntion of, protocfion npninit, S') 1-9 
inhibition 

totted in pinthetic orpnnic botet, (Notet) 
(k1 GJ1-63( 

b> urine, role of ntcnrbie ncid, fiO lOO-llS 
intr ircHulnr 
nciditv of, 71 ISJ-.W 
pronth iTui Mnilenee of, fi'l 170-191 
itonmrid nction on, 00 12>-133 
iiolntion 

dniK-tin-ccptibilitj , nnd cnt i!n?e tettinp, 
from pituiiti trcntci! nith i«onn7id, 
70 S32-S72 

from fccet nnd postric contonti of intr'wcn- 
oU“1\ infected mice, C2 ISl— IS3 
methods, CldV53 

b\ inicrocultiire method, (Notes) 73 1007-I00S 
from patients treated nith slreplomjcin, 
01 701-71S 
isonmid cllcct 

on growing nnd resting, (Notes) G9 125-127 
lipid, 72 713-717 

proposed meclmnism for, (correspondenco) 
G9 10C2-10G3 

isoniRzid-rcsistant, 70 91-101, 73 300-105 
nltcrcd growth characteristics of, (Notes) 
CO 020-C2S 

and cntnlnse nctiaitj, (Notes) G9 ■171-172 
growth requirements, (correspondence) 75 
165-150 

catalase and palhogcnicitj , 70 041-C04 
metabolism, 71 785-798 
pathogcmcitj 

in children, 74 (Supplement, August 75-89) 
human, 71 390-105 

palhologj of lesions enusod bj, (Notes) 74 
C33-C37 

strains infecting children, 80 320-339 
Bupcnnfcction with, (case reports) 77 lCS-171 


(ut*c( ptibdita to ptrnrinamide, (Notes) 72 
810 812 

\inilencf, GS IIS-550 , 70 725-733, (corres- 
pondence) 70 375-370 
in guinea pigs and mice, (Votes) C9 401-10S 
i«onnrid-«trtpto'njcin ac'ion tn ttlro, 712)50- 
505 

fonia-id "ii'ceptibilita , (Notes) 73 7GS-772 
1 ojie ncid as inhibitor of, 01 73S-711 
lipids, G0 25-^', 

lipopohraecharide, reticuloendothelial ss-stem 
re pon«e fo, 70 7'13-S05 
liquefaction of, m'c}nni«ni, 03*091-705 
in lungs of rabbits, endocellular protoin*ise3 in, 
C3 ■091-705 

li sort me iflcct”, 07 217-231 
mefaholisrn 

i«otopic carbon studies, 71-009-015 
production i pharm icologicalh actire 
iiKtnbobtf, G3 100-107 
oxidative, bcnroale and «ahctIato effect, C9 
705-709 

methanol extract', (cornspondonce) 74,807-805 
immiiniring cTccts on mice, (Notes) 73 
781-781 

melliod 

for determining susceptibilitt 
fo nmithiorone, C2-C5S-Clf 
to streptomtein, 01 509-577 
of differentiating from other bactena, 75 
529-537 

in mice, relation between sue of infecting dose 
nnd siinitnl time, G1 531-510 
microciiltiire method for isolation, (correspon- 
dence) 70 159-100 

in mouth wash, mcmbrine filter culture for, 

71 371-5S1 

mutants, i“oniasid resistant, 70 105-475 
in necrotic lesions, biologj of, (Notes) C0'C29- 
031 

negative cultures for, procedure with, (corres- 
pondence) 09 128 

nonpathogonic, viable, in mice, 75 280-294 
nuclei and mitochondria in, 07 59-73 
P* Inbcled, virulence of, 79 7SS-745 
PAS resistant, 75-008-017 
genetic considerations of mochamsms in- 
volved in, (Notes) 79 371-373 
pathogonicitj , and isonnzid susccptibilitv, 

CS 734-738 

in pathologic specimens, microculturc in blood, 
(correspondenco) 73 7S5-7S6 
phase contrast and clccfronmicroscopio studies 
on effect of PAS, isoniazid, nnd vio- 
mjcin on, (Notes) 73,290-300 
in primnrj tuberculosis, late discharge of, 79 31 
propagabilitj of, extended incubation on, 77 
S02-S14 
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TuitrcU baaUviU), propagabililt) of, cent 
protein, 71 704-721 
in pulmonnrj lesions 

isoniazid effect on grorrth of, (Notes) 79 518- 
521 

resected, 60 44-61, 74 376-387 
“purified TO\,” rcticulo-endothehal system 
response to, 70 793-S05 

resistance 

to benznlkomum chloride, 70 312-319 
to chemotherapeutic agents, 61 483 
to laoniazid, catalase activity, and guinea 
pig virulence correlated, (Notes) 72 
216-251 

to pj razinamide in vivo, 74 572-580 
of rabbits, relationship of tissue fatty acids 
to, 69 710-723 

to streptomj cm in early tuberculosis of guinea 
pig, 59 674-678 

respiratory quotients, at low oxygen tension, 
(Notes) 67 669-670 

ring method, for study of, (Notes) 77 524-528 
and saprophjdic mycobacteria, differentiation 
of, (Notes) 74 958-960 
self-injeotion, (case reports) 60 514-519 
slide culture method for detection, 60 51-61 
in sputum 

disappearance of, following thoracoplasty, 
64 307-312 

effect of alcohols on, 68 419-424 
isolation of, m medium, (Notes) 76 703-705 
undigested, penicillin as decontaminant m 
cultures for, (Notes) 67 530-534 
staphylococcal infection-enhancing properties 
of, methods of extraction effects on, 
(Notes) 77 1026-1029 
streptomycin action on, 62 582-585 
streptomycin-dependent, 64 192-196 
pathogenicity of, 63 96-99 
streptomycin-resistant, 59 391-401, 402-414, 438- 
448 , 61 719-724, (correspondence) 

62 227, 345-352 

without chemotherapy, 70 637-640 
in children with tuberculosis, 66 63-76, 80 
326-339 

effect of streptomycin on, tn vivo and in vilro, 
66 486-496 

inoculation in reinfection tuberculosis, 74 
258-276 

m necropsy specimens, 63 449-458 
streptomycin-treated, electronmicrosoopy of, 
70 328-333 

survival, in tuberculous lesions, (Notes) 65 637- 
640, (correspondence) 66 381-382 
susceptibility 

to antimicrobials, 76 1031-1048 
to streptomycin in early tuberculosis of guinea 
pigs, 59 664-673 


m vitro 

to pyrazinimide, (Notes) 65 635-636 
to streptomycin, 59 336-352 
suspensions 

dilute, standardization of, 59 325-335 
influence of dispersion on virulence, 75 488- 
494 

viability for, test of, (Notes) 66 95-98 
toxic lipid component 
isolated from petroleum ether extracts of 
young bacterial cultures, 67 629-643 
occurrence 

in chloroform extracts of young and older 
bacterial cultures, 67 828-852 
in various bacterial extracts, 67 853-858 
toxicity of sputum digestants for, 60 628-638 
triton malachite green charcoal agar for detec- 
tion of, (Notes) 75 338-339 
in tuberculous tissue, viable and stainable 
counts on, (correspondence) 75 519- 
520 

viomycin effect against resistance to certain 
drugs, 63 36-43 

viability 

with and without chemotherapy, (Notes) 
67 874-877 

in embalmed human Jung tissues, 59 429-437 
enumeration of, 74 84-91 
by surface plate counts, 64 353-380 
in organs of mice, 76 616-635 
quartz dust for challenging, (Notes) 69 841- 
842 

virulent 

biochemical analysis, 80 535-542 
detection of, when coexisting with attenuated 
bacilli in the mouse, 70 1053-1063 

human 

in mice, in assessment of chemotherapeutic 
activity, 64 541-550 

toxic effects of »n serme on, (correspon- 
dence) 60 385 

influence of “cord factor” in, 77 482-491 
influence of cord formation in, 78 83-92 
penicillin effect on growth, 80 849-854 
in relation to oxidation, 64 520-533 
vn vitro susceptibility in meningeal and miliary 
tuberculosis, 74 (Supplement, Aug- 
ust 232-240) 

tn VIVO multiplication, 75 756-767 
m VIVO and tn vitro, biologic differences in, 75 
495-500 

washed, formation of tuberculin b> , in citrate 
solution, (Notes) 67 526-529 

in wax 

immunogenicitj , SO 216-222 
for mouse tuberculosis, 76 752-760 
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Tuberculin 

allergy 

after BCG vaccination, 70 1064-10S2 
in guinea pigs vaccinated mtb BCG, 60 5i7- 
556 

antigens, with gel-diffusion technique, 75 601- 
607 

assay in guinea pigs, 59 692-700 
autolytic, transcutaneous tests in children, 
60 45-50 

compared in BCG-vaccinated and unvaccinated 
persons, 70 71-90 

conversion rates in Kansas Cit 5 as indication of 
prevalence of infection, 69 227-233 
desensitization, in tuberculous Ijunphadenitis, 
(case reports) 60 249-257 
dilutions, instability of, (Notes) 72 126-128, 
(Notes) 74 297-303 

dose for single test tuberculin testing, 60 4S3-4S6 
effect 

on tissues from tuberculin-sensitized hosts, 
(Notes) 73 581-585 

on tn viiro oj'tolj’sis of leukocytes, 60 212-222 
formation of, by washed tubercle bacilli in 
citrate solution, (Notes) 67 526-529 
fractionation, 68 425-438, 439-443 
fractions, 59 86-101 

effect, on leukocytes from normal and tuber- 
culous animals, 65 250-271 
purified, from unheated cultures in testing 
BCG-vaccinated subjects, (Notes) 
69 300-303 

for testing BCG subjects, 66 335-344 
hemagglutination procedure in studj of, 65 272- 
277 

hjqiersensitmty 

cutaneous, elicited by tuberculin-treated 
erj'throoj'tes, (Notes) 64 332 
in man, tissue culture anal} sis, 72 577-600 
in pulmonary tuberculosis, (Notes) 74 474 
transfer, 73 246-250 

induced pneumonia in rabbits, adrenocortico- 
tropic hormone in, 64 50S-515 
inhibition, b} antihistaminic drugs and rutin, 
59 701-706 

intracutaneous reaction to, topical hydrocorti- 
sone acetate ointment at site, (Notes) 
79 666-668 

intradermal, reaction on guinea pig, 69 806-817 
intravenous injections, effect on subsequent 
tuberculin skin reactions in h}'per- 
sensitive rabbits, 61 556-559 

isolation 

of polysaccharides from, 59 86-101 
of proteins from, b} alcohol fractionation, 
59 86-101 

leukooj'tic sensitivit} to 
chemotherapy effect on, 77 815-822 
in giunea pigs, (Notes) 76 888-891 


-negative tuberculosis, 63 501-525, (corre- 
spondence) 64 468-469, 469-471 
OT (Old Tuberculin) 

and paratubercle bacilli products, skin reac- 
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ing, 77 737-748 

Acoustic basis of chest examination, 72 12-34 
ACTH See Hormones, corticotropin 
Actinomycetales See Fungi 
Actinomycosis Sec Mycoses 
Addison’s disease, with histoplasmosis and pul- 
monary tuberculosis, (case reports) 
72 675-084 
Ademtis, tuberculous 
mediastinal and hilar, 70 799-810 


treatment of, report bj ATS Committee on 
Ihernpy, OS 302-305 
\ilcnoma See Tumors 

\dcnomato‘'is See Tumors, adenomatosis, and 
carcinoma, nix color 

Adolescents, nutntion and tuberculosis m, 74 
(Supplement August, 173-183) 
Adrenocortical function 
and tuberculin sensitixitj, 73 795-S04 
in tuberculosis, puJmonarj, 04*030-014, 00 304- 
372 

dunng iFoninzid thcrapj for, 70 841-851 
relationship mth stress and, 09 351-309 
Adrenocorticotropic liormonc See Hormones, 
corticotropin 

Aerosol, amphotericin B used ns, (Notes) SO 441- 
442 

Agar diffusion 

precipitation techniques, in determining mjeo- 
bactcnal antigenic relationships, 
73-C37'049 

double, in tuberculosis, 77 402-472 
Aged persons 
resection in, 73 10-51 
tuberculin scnsitixity in, 75 401-468 
skin, 77 323-328 

Agglutination, collodion, elicct of histoplasmin 
sijn tests, 00 5SS-693 

Agitator, for bactcnologic Bpccimens, (Notes) 
70 170-177 
Agranulocx tosis 

due to anuthiozonc, (ease reports) 65 339-343 
dunng streptomycin treatment of miliary 
tuberculosis, 59 317-324 
Air See also Pulmonary function 
embolus dunng pneumopentoneum, (case 
reports) 72 537-538 

flow, phy sics of, in emphy sema, SO (Supplement, 
Julx 123-125) 

hygiene in tuberculosis, 75 420-431 
pollution and bronchitis, (editorials) SO 5S2-5S4 
traxcl in tuberculosis, 01 67S-CS9 
x'clocity index, 02 17-28 

-ways, chronic obstruction of, pulmonary* 
diffusion in, 71 249-259 
Air borne infection in rabbits, 73 315-329 
Alaska, histoplasmin sensitmty of natix’es, 
(Notes) 79 542 

Alcohol, effect on tubercle bacilli in sputum, 

GS 419-424 

Alcoholism in the tuberculous before and during 
hospitalization, (editorials) 79 659- 
662 

Aldmamide® See Pyrazinamide 


30 



INDEX or SUBJECTS 


31 


Vllcrgon«, nciti fast, methods for comparison of 
potencx , CO ni-130 

•Mlcrgx (les) 

cETcct of iboma’id on, 71 (Supplement, 
Vugusl 107-20S) 

in cmpliM-emn, SO (Suppkinent, Jiih 1S1-1S3) 
to I'-omarid, (ca«o report®) 71 7S3-702 
to pnra-'iimnosahcxlic acid, 05 235-219 
relationship to pro'-s lung disease, 78 220-234 
iUcschcrta bovdtt See riingi 
Vllovan induced diabetes in albino rats, compared 
with cortisone treated tuberculosis, 
C5 -003-011 

Alpha-ethjl-thioisomcotinamidc, experiments on 
nntituberculoois actiMtj of, 79 1-5 
*M\colar cell carcinoma Sec Tumors, carcinoma 
Ah eolar proteinosis, pulmonarj See \lxcoIus 
AheolusO) 

chronic emphj ®ema of, in horse, SO (Supplement, 
Julj 141-113) 

pulmonarx proteinosis of, (case reports) 80 249- 
254 

rcspiratorj Burface, clicctnc, and other pul- 
monary properties in normal persons, 
70 290-303 

Amberson, J Burns, lecture, 74 S21-S29 , 70 931- 
941, 7S 199-511, SO 315-325 
notes on (ITS), 71 980-9^ 

Ambulatory’ patients 
tuberculous 

chemotherapy’ in, 70 1030-1041, 75 41-52 
wnth “open-negatne” syndrome, 78 725-734 
American Trudeau Society 

Vmberson lectures, opening remarks on, 74 9S0- 
9S3 

Annual Meetings, abstracts of medical papers 
presented at, (1958) 78 285-328, (1959) 
79 822-850 

award of the Trudeau modal, 07 114-119, 
08 SOS-811, 72 559-505 , 74 047-049, 
70 1112-1110, 78 957-959 
award of the Will Ros« medal for 1954, 72 500-508 
changes ahead, (editonals) 75 048-649 
Charles J Hatfield lecture, introduction, 70 920- 
921 

coronary arterial disease, sy’mposium, 71 904r- 
924 

Diagnostic Standards and Classification of 
TunERCDLosis of National Tubercu- 
losis Association, history of, 05 494r- 
504 

formula for determining irregular discharge 
rates, 78 959-900 

manual for consecutive case conference (Pem- 
bine type), 79 258-262 

methods for determining susceptibility of tu- 


bercle bacilli to streptomycin, dihy- 
drostreptomy cm, and PAS, 65 105-108 
necrology, 07 122, 705, 75 098, 77 874, 80 122 
notices, 03 230, 023 021, 04 125-120, 223, 476, 
679-5S2, 05 109-110, 219-220, 504, 
052-053, 00 117, 260, 389, 508, 649, 
781-782 , 07 120-121, 270-271, 390-397, 
550, 571, 08 300, 502, 054, 837, 972, 
09 148, 317, 477, 655, 858, 1071, 70 380, 
515, 759, 952, 1111, 71 160, 332, 464, 
007, 771, 925, 72 140, 256, 417, 710, 
73 150, 313, 449 , 74 167, 307, 484, 652, 
984, 75 108, 355, 528, 697, 1018 , 76 166, 
328, 513, 713, 928, 1117, 77 200, 373, 
500, 728, 875, 1036, 78 150, 329, 496, 
059, 814, 900, 79 118, 263, 397, 549, 
097, 851, 80 123, 282, 455, 597, 764, 
924 

obituaries, 07 398, 551, 68 154 , 69 649 , 70 187, 
5-13 , 71 320 , 73 310, 790 , 74 163, 650, 
818 , 75 352, 859 , 76 326, 711, 927, 
77 371, 78 146, 490, 79 118, 394, 695, 
SO 120, 452, 453, 921 
organization and committee structure, 

1953- 1954, 09 131-142 

1954- 1955, 71 148-159 

1955- 1950, 73 145-151 

1956- 1957, 75 157-167 

1957- 1958, 77 191-199 

1958- 1959, 79 108-117 
panel discussions 

on changing concepts and modern treatment 
of tuberculosis, 70 930-948 
on chemotherapy’ of tuberculosis, 67 680-697 
on giving pneumoperitoneum or pneumo- 
thorax, 68 954-971 

on present concepts of antimicrobial therapy 
in pulmonary tuberculosis, 68 819-836 
on survival and revival of tubercle bacilli in 
healed tuberculous lesions, 68 477-495 
on therapy’ of miliary and meningeal tuber- 
culosis, 68 630-053 
Pembine Conferences, reports on 
Eighth, 65 786-791 
Ninth, 08 490-501 
Tenth, 70 184-180 
Eleventh, 72 137-139 
Twelfth, 73 973-975 
Thirteenth, 76 164-165 

postgraduate courses in pulmonary disease, 
59 111-112 

preliminary program of annual meeting, medical 
sessions, (1958) 77 553-559, (1959) 
79 387-393 

present objectives and policies in the field of 
medical education, the role and 
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Xmcncon Trudeau Society , conf 

responsibilitj' of the Committee on 
Medical Education, 69 143-147 
production and distribution of BCG •vaccine in 
the U S A , 65 647-648 

reports 

of Climcal Subcommittees 
on current status of drug therap 3 ’- in tu- 
berculosis, 61 436—440 

on German e\penence with thiosemicarba- 
zone, 61 145-157 

on streptomjmin in the treatment of tuber- 
culosis, 59 106-110 

of Climcal and Laboratory Subcommittees, 
63 496-500, 65 lOO-lOS 

of Committee onhledical Research, 1951-1952, 
66 503-505, 1952-1953, 6S 812-816 
of Comrmttee on Therapj and of Laborator 3 ' 
Subcommittee of Committee on 
Medical Research, 65 351-355 
of Committee on Therapj to Committee on 
Medical Research, 66 641-646, 68 946- 
949, 69 313-315, 69 1068-1069,70 540- 
542 

of Director of Medical Education, 70 1105 
of Etecutive Secretarj , 70 1105-1106 
of Fellowship Board of Committee on hfedical 
Research, 1951-1952, 66 506-507, 1952- 
1953, 68 816-818 

of Interim Committee on Diagnostic Stand- 
ards, 68 150-152 

on isoniazid toxicity, bj Committee on 
Therapj", 68 302-305 

of the Laboratory Subcommittee of Commit- 
tee on Medical Research and 
Therapj", and of Subcommittee on 
Evaluation of Laboratorj" Procedures 
of Committee on Remsion of Diag- 
nostic Standards, 61 274-298 
of Laboratorj" Subcommittee to Committee 
on hledical Research, 66 647-648, 
68 951-953, 69 316 

on projects for the recovering tuberculosis 
patient 

in some European countries, 66 104-108 
in the United States, 67 698-703 
on pj razinamide, bj" Committee on Therapj", 
75 1012-1015 

on resections of residual necrotic lesions, by 
Committee on Therapj , 67 268 
of (Dr H McLeod) Riggins, chairman of 
Committee on hledical Research and 
Therapj , read at the Annual Meeting, 
April 24-28, 1950, 62 556-561 
on sections of the American Trudeau Societj , 
70 1107-1109 

bj Subcommittee on Clinical Classification of 


Committee on Revision of Diag- 
nostic Standards, on classification 
of pulmonarj tuberculosis, 61 766-763 
of Subcommittee on Pulmonarj Function 
Tests, 62 45W54 

on treatment of tuberculous Ij-mphademtis, 
bj Committee on Therapj , 70 949-951 
at Veterans Administration Thirteenth Con- 
ference on Chemotherapy of Tubercu- 
losis, 69 854-857 

request for data on effects of cortisone-cortico- 
tropin on tuberculosis in humans, bj 
Comnuttee on Therapj , (corre- 
spondence) 64 471-472 
statements 
on BCG, 60 681-682 

role in prevention of clinical tuberculosis, 
78145 

bj Committee on Admimstrative Problems, 
recommendations for use of vacant 
tuberculosis beds, 76 922-926 
bj Comnuttee on Medical Research 
clinical significance of in vilro determma- 
nations of streptomj cm susceptibilitj 
and resistance, 65 103-105 
criteria for “negative" sputum in patients 
follomng antimicrobial therapj", 
65 102-103 

bj" Comnuttee on Radiation Effects, chest 
roentgenogram and chest roentgeno- 
graphic survej"s related to X-raj' 
radiation effects and protection from 
radiation exposure, SO 115-117 
bj' Committee on Therapj" 
antimicrobial therapj of tuberculosis, 
72 408^16 , 78 656-658 
BCG m prevention of clinical tubercu- 
losis, 78 145 

bed rest in treatment of tuberculosis, 69 
1069-1070 

cj"closenne, 75 1016-1017 
effect of cortisone and/or corticotropin on 
tuberculous infection in man, 66 254- 
256 

genitounnarj tuberculosis, 72 413-415 
in female genital tract, 75 524-527 
indications for adjuv ant corticotropin and 
corticosteroid therapv in tubercu- 
losis, 76 708-710 

need for rest therapj in connection with 
long courses of drug treatment for 
pulmonarj tuberculosis, 67 679 
the “open-negative” problem, SO 118-119 
present status of excisiona] surgerj m 
treatment of pulmonarj tuberculosis, 

72 416 
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Ameruan Trudeau Sme'y, slaiemenis, cent 

present status of skeletal tuberculosis, 
74 814-S17 

problem of so called “good chronic” case of 
pulmonary tuberculosis, 64 643-646 
recommended standards for home care of 
patients mth tuberculosis, 78 655-656 
role of Committee on Therapy in the Ameri- 
can Trudeau Society, 66 644-646 
treatment of tuberculous meningitis, 70 766- 
75S 

by Committees on Therapj and on Adminis- 
trative Problems, acceptable stand- 
ards in the treatment of tuberculosis, 
73 607-608 

by Executive Committee, the chest roentgeno- 
gram and chest roentgenographic 
survejs related to X-ray radiation 
effect and protection from radiation 
exposure, 77 203-208 

by Laboratory Subcommittee, hypopharyn- 
geal Oaryngeal) swabbing for the cul- 
tural diagnosis of pulmonary tubercu- 
losis, 73 970-972 

by Subcommittee on Pulmonary Function, 
73 152-155 

streptomycin-tuberculosis research project, 59 
140-167 

tuberculosis hospital medical and administra- 
tive standards, 72 699-709 
tuberculosis mortality among residents of large 
cities (1947-1949), 66 109-116 
“Tuberculosis A World-Wide Problem” con- 
ference, papers from (November 18, 
1958), 79 684r-694 

Amines, pnmary, simple, tn vitro and in vivo, 
61 407^21 

Amino acid See Acids 

(4)-Amino-4' B hydroxyethylaminodiphenyl sul- 
fone See Hydroxyetliyl sulfone 

Aminophylline as bronchodilator agent, 77 729- 
736 

Amithiozone See Thiosemicarbazones 

Amphotericin B 
as aerosol, (Notes) 80 441-442 
serum concentrations in man, (Notes) 77 1023- 
1025 

Amylase, content of pleural fluid in pancreatitis 
and other diseases, 79 606-611 

Anaphylaxis, to viomycin, (case reports) 75 135- 
138 

Aneima 

aplastic, following use of streptomycin-PAS, 
(case reports) 68 455-457 
hemolytic, following treatment with PAS, (case 
reports) 76 862-866 

sickle cell, and hepatic tuberculosis, (case re- 
ports) 67 247-257 


and tuberculosis, 65 735-743 
Anergy, in tuberculous patients 
changes in tuberculin sensitivity nhen treated 
with antimicrobial therapy, 67 286- 
291 

and prolongation of life, 67 292-298 
Aneurysm, Rasmussen’s, in pulmonary tuberculo- 
sis, 60 589-603 

Angiocardiography in artificial pneumothorax, 
62 353-359 

Angiography in advanced pulmonary tuberculo- 
sis, 71 810-821 

Angiopneumography and bronchography in tu- 
berculous fibrothorax, 73 61-71 

Anomaly 

of the lung and bronchial tree, 64 686-690 
vascular, and lung cysts, (case reports) 71 573- 
583 

Anorexia, treatment with insulin, 60 25-31 
Anthracite coal miners See Pneumoconioses 
Anthracosilicosis See Pneumoconioses 
Antibacterial agents 

active against tubercle bacilli in seed plants, 
62 475-480 

and isoniazid resistance, (Notes) 68 283 
Antibiotics See Antimicrobials and specific names 
of drugs 

Antibody (les) See also Hemagglutination 
antituberculous 
masked, 72 345-355 
studies, 72 210-217 

circulating, to tuberculosis, demonstration of 
clinical studies, 75 954^957 
technique, 75 949-953 
hemagglutination test, 65 194r-200 
and its hemolytic modification in tuberculosis, 
65 194-200 

slide-test modifications, against tubercle 
bacilli, 63 667-671 

interference by tuberculoprotein and polysac- 
charide in pulmonary tuberculosis, 
73 547-562 

lung specific, in rabbits, 78 259-267 
protective, in tuberculosis, 76 256-262 
tuberculous 

by agar diffusion, 74 229-238, 239-244 
in human serum, 74 239-244 
in rabbit serum, 74 229-238 
Antigen (s) 

BCG extract, from sheep erythrocytes, 75 958- 
964 

fungal, sensitivity to, in students, 73 620-636 
mycobacterial, serologic investigations of, 73 
563-570, 571-575 , 74 756-763, 764-772, 

75 958-964 

PPD and others, prepared from atypical acid- 
fast bacilli and Nocardia asieroides, 

79 284-295 
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CO 210-227 

Antitu1)ercu!o«)s driiRs f'fc nho Chcmotlicripi , 
DruRs, nnd specific nninc' of drURS 
bictencid'il nclivities, 71 ('>upplcmcnt, \upust 
109-110) 

Antilubcrculosis trcitnient, efTecInriir's, tcslcd 
bi direct culture of bicilb m pnticnt's 
blood, (\otcs) 80 80-88 
Aorti, nbdominnl 

hcmorrhnge into jejunum throuph tulicrculous 
Ijmpli nodes, (ense reports) 05 210- 
211 

tuberculous irtcntis of, with niplure info duo- 
denum, (ci»e reports) 00 801-807 
Aplastic anemia See Anemia 
Appendicitis 

during pnoumopentonoum treatment, 01 353- 
Orl 

tuberculous, 01 182-101 

Arcana of tuberculosis Parts I and II, 78 161-172, 
Part III, 78 120-153, Part IV, 78 5S3- 
003 

Armed Forces, Soleclno Service registrants \nth 
tuberculosis, SO 795-805 

Army, slrcptomjcin regimens in, studj of, (July 
191G-April 1919) 00 715-751 
Arterial alveolar ovjgen tension gradient, in 
pulmonary disease, 09 71-77 
Arteriosclerosis, obscure pulmonary, and right 
heart failure (Ay erra’s disease), car- 


diac cirrho'is \ ah, (ca^f rtjmrts) 70 
10V!-l(r)! 

Artiritis, liiberrtilous, of aorta, with rupture into 
diiodinum, (ca*e reports; 00 t0]-S07 

Aril n (les) 

cfiruii in , sur(.ic d appro icli to di'eane of (sym- 
l)o«iuni), 71 •'■)')l-n21 

innominate ami -“ubel iiinn aneurysm*, (ca»c 
rf ports) 79 7*iO-7,iS 

putmonarv 

agem <i" m circulation of, (c"“e reports) 79 
t.ll-t.'d 

prt'siin, ind fri fjui nci of postpriman pul- 
mo lan tubereulo'is, 78-530-510 
Ascorbic acid See Acid 

A«paragine«e of nucobactena, (Notes) 70-92(1- 
921 

Asparagine, utdircd bi If faic'cufojiaforgro vth, 
OS 127-135 

Aspen See United ‘-tates, Colorado 
Atperffilln’/iirr.ii/rilun Seel ungi 
Isfiergdltis infestation See Pungi 
Asphitia fatal, from Lueitc plombage, 01 122- 

ir. 

Atelectasis 

ba« d linear, after phrenic nenc infemiption, 
05 88-02 

segmental, in children with pnmary tuberculo 
si«, 70 507-005 

Atherosclerosis, eoronan («\mposium), 71 -9(11- 
021 

\urcom\cin See Chlortetracielino 
Auscullation,(>0-030-t)-f7 
acoustic basis of chest evanunation, 72 12-34 
Aicrra’s disease, and cardiac cirrhosis, (case re- 
ports) 70 1083-1001 

B 

B6C3, See Phenanne 
Bacillus(i) 
acid fast 

nUpical, 73 351-301, (Kotes) SO 431-137 
PPD nnd other antigens prepared from, 70 
28-1 

in sputum of patient with pulmonary 
lesions, 75 109-222 
chromogcnic 

from human sources, (correspondence) 73 
001-003 

culture, 05 278-288 
hi pcrscnsitn iti , 05 302-315 
pathologi , 05 280-301 
oxygen requirements, 09 604-011 
response to antimicrobial agents on 
gly ccrol blood agar medium, (Notes) 

72* 119-122 

suscoptibilitj to chemotherapi , (Notes) 

70 097-702 
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Bacillus(}),actd fa^t, coni 

cultural studies, 76 103-107, 108-122 
human, nontuberculous, penicillin suscepti- 
bility in, (Notes) 75 675-677 
from human sources, (correspondence) 72 
695-698 

methods of testing virulence, 62 632-637 
nonpathogenic for guinea pigs, 73 351-361, 
(correspondence) 74 478-480 
nontuberculous, from humans, bacteriologic 
studies, (Notes) 76 683-691 
report of panel, 72 866-870 
sputum examination, 59 449-400 
“wax” in guinea pig sensitization, 69 241-246 
“jellow” in human infection, 73 917-929 
Calmette-Gudrin See BCG, Tubercle bacilli 
tubercle See Tubercle bacilli 
yellow, pathogemcity of, 71 74r-87 

Bacterial resistance, incidence, encountered with 
tuberculosis chemotherapy regimens 
employing isoniazid and isoniazid- 
streptomycin, (Notes) 67 106-107 
U S Public Health Service cooperative climcal 
investigation, (editorials) 70 739-742 

Bacteriophage, temperate, from M butyncum, 80 
232-239 

Baotenum(a) 
acid-fast, metabolism of 
Krebs cycle in acetate oxidation pathways of, 
71 266-271 

and Mycobacterium, 71 260-265 
transformation, not induced by desoxyribonu- 
cleic acid, (Notes) 80 911 

Baldwin, Edward R , (editorials) 62 (Supplement, 
July 1-2) 

Ballistocardiogram, after artiEcial pneumoperi- 
toneum, in chronic pulmonary dis- 
eases, 66 52-57 

Barbiturates, effect on isomazid toxicity, (Notes) 
66 100-103 

BCG 

allergy, isoniazid effect, 77 232-244 
American Trudeau Society statements, 60 681- 
682, 78 145 

crude extracts, biologic activity, (Notes) 78 
939-943 

effect of bile, 59 102-105 

extract antigens in detection of homologous 
antibodies, 74 756-763, 764-772 
fatal tuberculosis induced by, 70 402-412, (corre- 
spondence) 71 321-323, 73 301-305 
harvesting and dispensing apparatus, (Notes) 
63 613-614 

immunization, lack of circulating antibodies 
after, by globulin titration, (Notes) 
78 793 


immunizing activity, affected by isoniazid, 
(Notes) 75 650-655 

immunizing properties compared with an 
isoniazid-resistant mutant of M 
tuberculosis, (Notes) 70 527-530 

infection 

in guinea pig, cortisone in, 69 511-519 
from injection, (correspondence) 72 869-870 
inoculation in children, reactions, 74 (Supple- 
ment, August 32-42) 

and irradiated antituberculosis vaccine, in ex- 
perimental tuberculosis in gmnea 
pigs, 67 341-353 

method of obtaining, (correspondence) 79 105 
and M tuberculosis, metabolism of isoniazid by, 
(Notes) 78 806-809 

preservation by freeze-drying, (Notes) 65 344- 
346 

production, newmethod, (Notes) 64 698-701 
report of ad hoc advisory committee to Surgeon 
General (1957), 76 726 

role in prevention of clinical tuberculosis, 78 
145 

specificities of aqueous and saline extracts, 73 
563-570, 571-575 

standardization, (correspondence) 65 641 
strain, cultivation of, (Notes) 78 934r-938 
studies, (Notes) 68 462-466 
Bubstrains, differential characteristics in vivo 
and in vitro, 74 655-666, 667-682, 683- 
698, 699-717 

Tice strain, (correspondence) 75 692-693 
tuberculin reaction variation after, 60 541-546 
use and value, 76 715-525 
vaecination 

community trials, 77 877-907 
correlation of tuberculin reaction with pul- 
monary lesions in persons with and 
without, 68 713-726 
eortisone and isoniazid in, 76 263-271 
effect 

and hyaluronidase, 64 442-447 
on nuce infected with tuberculosis, 68 451- 
454 

of gmnea pigs 

by multiple puncture method, 60 547-556 
sonic fragility of leukocytes from, 79 323- 
328 

in humans, followed by hemagglutination re- 
action, 66 58-62 

immunologic aspects, (editorials) 60 670-674 
as index of familial susceptibility to tubercu- 
losis, 69 383-395 

and influence on tuberculin test, 72 35-52 
lymphatic calcification after, 73 239-245 
and measles, (case reports) 72 228-230 
of mice, 75 624-629 
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purified, from unhi ited culture*!, GO 300- 
303 
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Bronchitis” Sjndrome (June 13-1 5 l 
1958), SO (Supplement, Julj 1-213) 
Communicabilitj of histoplasmosis, 63 538-546 
Compounds, antituberculosis, chemotherapeutic 
decomposition, (Notes) 73 593-596 
Concentration agents, lethal action on tubercle 
bacilli in sputum, 69 991-1001 
Contagiousness of coccidioidomjcosis, 61 ■95-115 
Conteben® See Thiosemicarbazones 


Cor pulmonale 

polj cythemia, and idiopathic hypoventilation, 
(case reports) 80 575-581 
after resection, 77 387-399 
"Cord factor” 

relation to pathogenicitj , 77 482-491 
of tubercle bacillus 

isolated from petroleum-ether extracts of 
young bacterial cultures, 67 629-643 
occurrence in chloroform extracts of joung 
and older bacterial cultures, 67 828- 
852 

occurrence in vanous bacterial extracts, 
67 853-858 

to-acity of, mechanism, 80 240-248 
Cord formation 
relation to virulence, 78 83-92 
titration, in acid-fast, wild-type, typical and 
atypical bacilli, (Notes) 78 799- 
801 

Cornea, tuberculosis, cortisone in, study with 
phase-contrast microscope, 74 1-6 
Coronary arterj Sec Arterj 
Coronarj disease See Heart 

Correspondence 

absorption of shellac-coated PAS granules, with 
special reference to the age of the 
preparations, 76 159 

acid-fast bacilli, nonpathogenic for gmnea pigs, 
74 478-480 

acid-fast chromogens, frequency of, in gastric 
juice of nontuberculous patients, 
79 543-544 

aliphatic amines, effect on ability of virulent 
mycobacteria to bind neutral red, 
60 384 

allergj 

exacerbation of pulmonarj tuberculosis, 

74 155-157 

lethal allergic shock in experimental tuber- 
culosis under streptomjcin therapy, 

75 343-344 

ambulation of tuberculous patients under 
protection of chemotherapy , 71 602- 
603 

antimicrobial therapy 

in primary tuberculous infection in children, 
72 398-402, 73 305 

and prognosis of primarv tuberculosis, 70 
535 

BCG 

fatal case of tuberculosis produced by , 71 321- 
323, 73 301-305 
method of obtaining, 79 105 
standardization, 65 6-11 
Tice stain, 75 692-693 
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Correspondence, BCG, cent 

vaccination, 62 118-119 
hyaluronidase effect on, 65 217-218 
in Sweden, 79 678-679 

beryllium case registry at Massachusetts 
General Hospital, 72 129-132 
carbohydrate antibodies, precipitin test for, 
59 710-712 

care of tuberculous in countries of limited 
means, 73 444-445 
chemotherapeutic activity 
of streptomycin-PAS in experimental tuber- 
culosis in mice, 60 808-810 
of Triton WR 1339-macrooyclon in murine 
leprosy, 76 915-916 
chemotherapy 

for all active tuberculosis, 63 490-492 
with eventual surgery in mind, for tuber- 
culous patients, 74 476-478 
in pneumoconiosis complicated by tuber- 
culosis, 79 818 

possibility of an antagonistic effect between 
pneumotherapy and, 70 533, 71 600- 
602, 766 

to prevent relapse in patients with noninfec- 
tious tuberculosis, 80 108 
prognosis of long-term, in tuberculosis, 
70 178 

ohlortetracycline in tuberculostatic activity, 
59 221, 60 143 

chromogenic acid-fast bacilli from human 
sources, 72 693-694, 73 601-603 
coccidioidomycosis 
contagiousness, 61 441 
pulmonary, 61 158 

comminution of mycobacteria by exposure to 
ultrasonics, 76 914-915 

concerning apical localization of postprimary 
pulmonary tuberculosis explained by 
the speci6c gravity of tuberculous 
material, 73 598-600 

Diagnostic Standards — 1950 edition, 63 721- 
722 

Diagnostic Standards and Classification of 
Tum-ncai-osis, 1950, 74 15S-1S9 
differential response to metabolites of M tuber- 
cuhsts n37Ilv and H37Iln, 02 333 
diffuse interstitial pulmonarj fibrosis and 
hjpcrtrophic pulmonarj oslcoar- 
thropathj , 79 513 

discharges from hospital, irregular, tcrminol- 
ogj^ for, 08 634-035, 73 597 
fate of tuberculous patient and, 72 o52-55i 
from tuberculosis samtoriunis, 70 753 
in the USA and Great Britain, 69 S17-S3I 
effect of niitihistaminc medication on the tuber- 
culin reaction, 60 811, 01 142 


effect of iodine on tuberculosis, 60 765-777 
enzymatic characteristics of suspensions of 
different mj cobacteria, 61 270-271 
establishment of a berj Ilium case registrj , 
67 941-942 

filterable forms of M iuberculosts, 69 473474 
genitounnary transmission of tuberculosis, 

75 153-155 

globulin titration technique, false positive 
reactions in, as applied to tuber- 
culosis, 76 507-508 
hand talking chart, 70 534-533 
historic collection of pneumothorax machines 
and needles, SO 278 

importance of the social sciences for the control 
of tuberculosis in underdeveloped 
areas of the world, 75 345-346 
incidence of tuberculous infection in infancj, 
74 808-809 

International Union Against Tuberculosis, 
78 810 

iodine in leprosy, 68 295-296 
isoniazid 

bacteriostatic action of, in presence of PABA, 

76 706-707 

chcmoprophylavs, in cxpiorimcntal tuber- 
culosis, 74 475476 
clinical evaluation, 70 1102-1103 
and coccidioidomjcosis, pulmonarj, 01 15S 
delirium, 69 845-846 
diabetes affected by, 67 544 
further observations on the correlation 
between scrum concentrations and 
therapeutic response in human pul- 
monarj tuberculosis, 80 lOS-110 
indications for antitubercplosis prophjlaxis 
in the course of nontubcrculous 
disease, 78 483 

and mechanism of increasing baclcriolropic 
potencies of, m presence of PABA, 
78 949-951 

mode of action, 75 317-518 
possible immediate deleterious effect on 
course of tuberculous mnmnpitis, 

71 765,74 480 

proposed mechanism of iction for, in the 
tubercle b icillus and other biologic 
sjstems, 69 ]0{52-1003 
toxicitj, 684290-297 
for the nionkc\ , 68 470 
used alone in the trcatn.ent of piilmonan 
tubcrculo'is, 70-924-923 
isoniazid C", diffcnntiil uptal e b\ U 

tti6rreii/o^ii' su-nplibh and rtM«t nt 
to leonnrid-lndrog^') 

SO 110-111 

limit itions of tl c guinea pig te«!, 70;t7l 73 



50 


INT>ir^ or SUBJECTS 


CnTMromffncf, tMmo’irf, conf 

lung immobihrcr thcrnpj in pulmonnrj tuber* 
culosis, 67 267 

“mnss X-rn>" Bur\c}s, CO 532-535 
mcclianism of exacerbation in pulmonnrj tuber- 
culosis with special reference to 
allergy, 71 155-157 
mjcobnctcria, virulent 
modified microcolonial test for, 73 000-601 
in intro, oxidation-reduction djes for the 
determination of, 66 3S2-3S3 
!if tuberculosis 

possibihtj of sexual ejele, 03 721 
relationship between JJ abortus and, 7 1 478 
M tuberculosis H37Ilv, 77 1031-1032 
nuclcinemia, 67 545-546 

pancreas vs omentum in experimental tuber- 
culosis, 80 445 

pathogenesis and treatment of pulmonarj ten- 
sion cavities, 77 368 

penis of procrastination in phthisiotherapj 
urgent indications for antituberculo- 
818 medication, 74 153-155 
personnel pressure and the tuberculous patient, 
76 912-914 

plea for clearer distinction between allergic 
granulomatosis and Wegener's granu- 
lomatosis, 79 544-545 

(on) Pinner's book, Autobiographical SI etches 
of Disease by Physicians, 63 492 
pneumothorax induction, 69 844-845, 70 755 
artificial, 72 252,694 
methods, 70 373-374 
traumatic, 70 536-537 

problem of the so called "good chronic” case 
of tuberculosis, 66 381 

problems in laboratory diagnosis of tuberculosis, 
76 1110-1111 

proper designation of ammonium sulfate PPD, 
74 810-811 

proposal for reducing cost of care of the tuber- 
culous in countries of limited means, 
73 444-445 

psychiatric evaluation of the personality of the 
tuberculous patient, 74 807 
pulmonary tuberculosis during long-term single- 
drug (isoniazid) therapj', 71 314- 
315 

rehabilitation and occupational therapy in 
tuberculosis hospitals, 79 680, 80 445- 
447 

rehabilitation of tuberculous patients, SO 111- 
112 

relationship of mycobacteria and mammalian 
cells in tissue cultures, 75 347-348 
request for data on effects of cortisone and 
ACTH on tuberculosis in humans, 
64 471-472 


request for reprints concerning stress and the 
adaptive hormones, 67 677-678 
resistance of a tuberculin reactor, 69 846-847 
sarcoidosis, 75 S52-S5-4 

failure to develop, after oral ingestion of pine 
pollen, 80 700 

finding of lupus erj thematosis cells in, 
74 811 

scnsitmtj to histoplasmin, 01 209 
scrum gamma globulins in pulmonary tuber- 
culosis, 61 £93-894: 

sophistrj in use of the word "minimal,'' 79 681 
source of scotochromogens, 80577-278 
sputum collection during local anesthesia, 
75554-855 

"sputum conversion” and the metabolism of 
isoniazid, 77 809-871 

streptomj cm-isoniazid resistance, 75346-347 
surgical vs nonsurgical treatment of “open- 
negative” sjuidrome, 76 508-509 
surgical reporting, 79 679-680 
survival of bacilli in tuberculous lesions, 
66 381-382 

technique of drug-resistance tests, 70-922-923 
tcrminologv used for discharges from hospital, 
80 447-448 

test for PAS ingestion, 74 810 
torsion of the spleen associated with pneumo- 
pentoneum, 70-923 

treatment 

of active pulmonarj tuberculosis outside 
institution,76 506-507 
failures, 79 105 

of a recent tuberculin reactor, 69 S43-S44 
of tuberculous lymphadenitis with sodium 
sahcjlate, 68 940-941 
tubercle bacilli 

counting chambers for enumeration of, 70376- 
377 

culture of, in test tubes or bottles, 77 1030 
growth of, in monocjdes from normal and 
vaccinated rabbits, 69 1059-1060 
growth requirements 
isomazid-resistant, 75 155-156 
virulence of, 69 640-641 , 70 370-372 
isolation, rapid microculture method for, 

76 159-160 

methanol extracts, 74 807-808 

procedure for negative cultures of, 68 470-471, 

69 128 

simple device for microculture in blood, in 
pathologic specimens, 73 7S5-7S6 
streptomj cm-resistant, transmission of, 

62 227 

treated with isoniazid, virulence of, 69 641- 
644 

viable and stainable counts, in tuberculous 
tissue, 75 519-520 
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Comsponicnce, tubercle bacilli, cent 

tuberculomns of tbc mcdinstinum, 65 216- 
217 

tuberculosis 

fashionable in 1759, SO 110 
"mmitnal,” sophistry in use of riord, 79 681 
in South America, 67 676-077 
tuborculin-negativ c, 04 16S-471 
vocational rehabilitation in, 79 543 
tuberculous meningitis, 78 485 
dunng isoniazid therapy, 74 480 
vitamin A metabolism in tuberculous patients, 
73 003-004 

Corticosteroids See Hormones 
Corticotropin Sec Hormones 
Cortisone See Hormones 

Cramum, calcification in, after serous tuberculous 
meningitis, (case reports) 78 101- 
105 

Cryptococcosis See Mycoses 
Cryptococcus neofortnans Sec Fungi 
Culture (s) 

media, vs guinea pig inoculation, (Notes) 
72 687-689 
of M tuberculosis 

in BCG-vaccinatcd mice, 79 484-491 
chamber method technique, (Notes) 72 393- 
397 

choice and standardization in experimental 
tuberculosis, 60 90-108 

compared mth mouse and guinea pig inocula- 
tion, 69 92-103 

fibiin-clot technique for isolation of tubercle 
bacilli from pleural exudates, (Notes) 
80 438-440 

filter paper method, (Notes) 70 916-919 
by incubation beyond normal 7- or 8 week 
period, (Notes; 69 307-308 
new method for, (Notes) 69 304-306 
purified tuberculin fraction from, (Notes) 

69 300-303 

from resected lesions, late emergence of, 

70 191-218 

slide method, 72 330-339 
in detection of drug-resistant tubercle 
bacilli, (Notes) 75 331-337 
in detection of M tuberculosis, 60 51-61 
for streptomycin testing, (correspondence) 
59 599 

from sputum 

and gastric washings, trisodium phosphate 
transport digestion method of pro- 
cessing specimens, (Notes) 70 363- 
366 

of isomazid-treated patients, 70 349-359 
with tracheal lavage, in diagnosis of pul- 
monary tuberculosis, 60 634:-638 


of tubercle bacilli, diagnostic media for, 
63 459-469, 470^75 

Cyanacetic acid hydrazide, antituberculosis value 
of, 74 417-427 

Cycloserine 

alone and in combination with other drugs in 
experimental tuberculosis, (Notes) 
75 510-513 

anti tuberculosis activity in vitro and in mvo, 

73 539-546 

ATS statement by Committee on Therapy, 
75 1016-1017 

clinical, bacteriologic, and pharmacologic 
observations on, (Notes) 74 128-135 
disposition in humans, 74 739-746 
effect on tubercle bacilli, 72 685-686 
in experimental ammals, (Notes) 74 802-806 
-isoniazid 

in ambulant tuberculosis therapy, (Notes) 
80 89-94 

in tuberculosis, pulmonary, (Notes) 79 87- 

88 

high dosage, (Notes) 80 269-273 
with other drugs, 75 553-575 
-pyrazmamide, in pulmonary tuberculosis, 
(Notes) 78 927-931 

toxicity, 74 196-209, (Notes) 75 514-516 
and pharmacology, (Notes) 74 972-976 
in tuberculosis 

experimental, (Notes) 72 117, 856-858 
human, (Notes) 74 121-127 
pulmonary, (Notes) 76 1097-1099 
psychologic effects, (Notes) 73 438-441 
-viomycm, in pulmonary tuberculosis, (Notes) 
79 90-93 

in vitro action on M tuberculosis, (Notes) 72 236- 
241 

Cystic disease, bronchogenic, with choleraesms 
and Aspergillus infestation, (case 
reports) 74 92-98 

Cystoscopes, stenlization, (Notes) 76 909-911 

Cyst(8) 

intrathoracic, after oleothorax, (case reports) 
66 601-604 

of lung See Cysts, pulmonary 

primary mediastinal, and neoplasms in children, 

74 940-953 
pulmonary, 75 53-61 

infected by M tuberculosis, (case reports) 
69 1037-1041 

surgical management of, (case reports) 63 579— 
586 

vascular anomalies associated with, (case 
reports) 71 573-583 

Cytology, in diagnosis of pulmonary malignancy, 
61 60-65 
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Cj lolj SIS tost, of loukocj Ics 
"plnsma fact or" in, (Notes) 79 211-215 
in t’llro 

in sarcoidosis, C3 072-073 
bj tuberculin, 00 212-222 

CjtotoMcilj of tuberculin, rn vitro, failure to 
demonstrate for the colls of sen- 
sitircd animals, 03 074-078 

D 

Dcborali Sanatorium and Hospital (Philadelphia, 
PennsjUania), international sjm- 
posium, Noi ember 20-22, 195S, SO 
(Supplement, October 1-139) 

Decontamination of articles made bj tuberculous 
patients, Carbo\idc® gas for, 72 272- 
279 

Decortication of lung 
pulmonarj function after, 03 231-251 
broncliospiromctnc study, 00 509-521 
in pulmonarj tuberculosis, 59 30-38, 00 2SS- 
301 

Deformities, prevention of, after llioracoplastj , 
00 430-1 IS 

Dcsoxj ribonucleic acid 

failure to induce bacterial transformation, 
(Notes) 80 911 

ns grontli stimulant of tubercle bncifii, SO SGG- 
870 

Detention ward, in tuberculosis treatment and 
control, 74 410-410 

Diabetes 

allovan-inducod, in albino rats, 05 003-011 
insipidus, pulmonarj histiocj tosis with, (case 
reports) 79 G52-C5S 

isoninzid effect on, (correspondence) 07 544 
and tuberculosis, 05 (Supplement, Januarj' 1- 
50), 70 1010-1030, 77 990-998 
surgery for, 74 747-755 

Diagnosis 

by auscultation, 60 039-647 
bactenologic, 59 589-598 
differential 

bronchogenic carcinoma as a problem of, in 
pulmonary disease, 63 176-193 
of pulmonary lesions, importance of tuber- 
culin test in, 03 140-149 
of pulmonary tuberculosis, tracheal lavage 
and culture in, 60 634r-638 

Diagnostic Standards and CuAssincATioN of 
TuBEECtmosis of the National Tuber- 
culosis Association 

1950 edition, (correspondence) 63 721-722 
history of, 65 494 

4 4'-Diamino(iiphenjd sulfone, evcretion products, 
(Notes) 72 123-125 


Diaphragm 

pncumocelc in, complicating therapeutic pneu- 
moperitoneum, 09 715-759 

rupture of 

complicating pneumoperitoneum, resulting 
in spontaneous pneumothorax, (case 
reports) 03 5S7-590 

during pneumoperitoneum, (case reports) 
00 794-800 

Diatomaccous earth, pneumoconiosis and, 77-644- 
061 

DicI(b) 

controlled, unnarj excretion in, 69 439-454 
efTect on resistance b\ viable and nonviablc 
vaccines, 77 93-105 
DifTcrcntial diagnosis See Diagnosis 
Diffusing capacilj for oxjgcn during exercise, 
80 806-821 

Dihj drostreptomj cm 

in avian tuberculosis m clucks, comparison with 
streptomjem, CO 366-376 
-corticotropin, in evpcrimcntal bovine tuber- 
culosis in rabbit, 67 201-211 
-cortisone, in experimental tuberculosis in 
guinea pig, (Notes) 67 101-102 
ncurotoxicitv , effects of longer-term therapj, 
63 312-324 

-PAS, m experimental tuberculosis in guinea 
pigs, 62 149-155 
purified, (Notes) 73 776-778 
resistance, genetic studies of, in M ranac, 

02 286-299 

sulfate, in pulmonarj tuberculosis, neuro 
toxicitj of, 65 612-016 
toxicitj , 00 504-575 

-Triton A-20 in experimental tuberculosis in 
mice, 65 718-721 

tubercle bacilli, dihj drostreptomj cin-resistant 
strains, enhancement of growth bj , a 
function of initial pH value of the 
medium, 63 56S-57S 
in tuberculosis 

experimental, in guinea pigs, effect of in 
combination with Tibione® as com- 
pared when combined with PAS, 

03 339-545 

pulmonarj , 62 572-581 
compared with streptomjem, 68 229-237, 
238-248 

in tuberculous cmpj'ema, drug concentrations 
attained with various vehicles, 

06 271-284 

cellugel as vehicle, 66 285-291 
3,5 Diiodo-4 pjTidone N-acetic acid in bronchog- 
raphy, 74 17S-1S7, lSS-195, 77 32-38 
effect on blood iodine, (Notes) 77 lSl-183 
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1)4- Dimethyl - 8 -isopropyl - bicyclo - decapentane- 
Triton A-20, therapeutic activity in 
experimental tuberculosis and lep- 
rosy, (Notes) 75 684^687 

Dionosil® See 3,5-Diiodo-4 pyndone N-acetic 
acid 

Discharge (s) (from hospital) 
irregular, of tuberculous patients, 66 213-216, 
68 393-399, (correspondence) 69 634r- 
635, (correspondence) 70 755, 71 419- 
428, (correspondence) 72 552-554, 
(correspondence) 73 597 
problem of, (editorials) 70 892-898 
scale for predicting, 73 338-350 
special ward procedure, 72 633-646 
in the USA and Great Britain, (corres- 
pondence) 69 847-851 
terminology, (correspondence) 80 447-449 

Discriminant analysis, in prediction of relapse in 
pulmonary tuberculosis, 73 472-484 

Disease, chronic, time factor in studies of the 
outcome, (editorials) 63 608-612 

Dispersion, in relation to virulence of tubercle 
bacilli, 75 488-494 

Dissemination of tubercle bacilli in experimental 
tuberculosis in guinea pigs, 61 399- 
406 

Diverticula, traction, of esophagus in middle lobe 
syndrome, 65 455-464 

DL-Serine, toxic effects on virulent human tubercle 
bacilli, (correspondence) 60 385 

Dogs, anuthiozone toxicity in, 64 659-668 
isomazid-iproniazid effect on central nervous 
system in, 69 261-266 
tuberculosis in 
bronchogenic, 73 748-763 
experimental, 61 77-94 
treated with isoniazid, 65 376-391, 392-401 

Douglas bag, in maximal breathing capacity with 
spirometry, (Notes) 79 253-255 

Drainage 

closed, and thoracoplasty in tuberculous empy- 
ema, 66 522-533 

following pulmonary resection, (Notes) 69 636- 
637 

lymphatic, of pleural space in dogs studied 
with radioactive gold (AU*’®), 
(Notes) 75 145-147 

surgical, of emphysematous bulla, (case reports) 
61 742-746 

Drug(s) See also Antimicrobials, Chemotherapy, 
and specific drugs 

ancillary, in resection of drug-resistant cavitary 
tuberculosis, 79 780-789 
antituberculosis 

roentgenography as index of effect of, 68 65-74 


screening of, in guinea pigs, 68 48-64 
therapy with paired combinations of, 80 627- 
640 

in tuberculosis, (Notes) 78 121-126 
fever, due to isoniazid, (case reports) 68 249-252 
new, in tuberculosis, scientific appraisal of, 
(editorials) 61 751-756 

resistance 

in pulmonary resections, 75 781-792 
tests (correspondence), 70 922-923 
susceptibility tests, tn vitro, with M tubercu- 
losis, 63 679-693 

therapy 

preresection, in pulmonary tuberculosis, 
79 41^6 

in tuberculosis, (Notes) 74 968-971 
Dubos medium See Medium (a) 
Dubos-MiddlebrooL hemagglutination test See 
Hemagglutination 

Duck embryos, mycobacteria in, 73 276-290 
Duodenum, rupture, with arteritis of abdominal 
aorta, (case reports) 60 801-807 
Dusts See also Pneumoconioses 
Fiberglas®-plastic, and tuberculosis, 78 512-523 
Dyes, oxidation-reduction, in determination of 
virulence of mycobacteria in vitro, 
65 187-193 

Dyspnea 

in beryllium workers, 59 364-390 
in Parkinson’s syndrome, 78 682-691 

E 

Eating utensils, tuberculous contamination of, 
(Notes) 74 462^63 

Editorials 

air pollution and bronchitis, 80 582-584 
antihistamines and the tuberculin reaction, 
62 555 

acceleration of tuberculosis research, 71 140-143 
BCG vaccine 

immunologic aspects, 60 670-674 
progress toward standardization of, 79 80-82 
changes ahead for the American Trudeau So- 
ciety, 75 648-649 

chemoprophylaxis, immunity, and prevention 
in tuberculosis, 74 117-120 
closing of the Trudeau Sanatonum, 71 163-164 
cooperative clinical research in tuberculosis, 

68 263 

cost of tuberculosis research, 60 527-531 
creative spirit in research, 64 113-116 
effect of isoniazid on the program of the tu- 
berculosis association, 66 015-620 
emotional problems in the treatment of tubercu- 
losis, 71 299-301 
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EdilonaU, (6nt 

jGfticth annivorsarj of the National Tubercu- 
losis Association, 09 031-033 
hemagglutination test in tuberculosis, 02 223- 
220 

on history repeating itself, 74 793-795 
implications of the phenomenon of "open 
cavity” healing for the chemotherapy 
of pulmonary tuberculosis, 71 441- 
446 

implications of rapidlj effective tuberculosis 
therapj , 01 S92 

integration of streptomjem with other forms 
of therapy for pulmonarj tubercu- 
losis, 50^04-268 

limitations of knowledge about para-amino- 
salicjlio acid, 70 491-490 
Ijunph node tuberculosis and its treatment in 
accessible nodes, 04 091-094 
mass roontgenographic survej's in small hos- 
pitals, 64 313-317 

natural healing and chemothcrapj , 70 009-070 
natural history of tuberculosis in the human 
body, SO 100-107 

necessitj for accurate evaluation of the results 
of thoracoplastj , 00 383 
philosophj of abstracting, 02 446-448 
place of the laboratory in the tuberculosis 
sanatorium, 73^91-293 

pneumothorax induction bj' lung puncture or 
“orthodox” technique, 09 121-124 

problems 

of immunity in nontuberculous infections, 
71 59^-595 

of irregular discharge, 70 892-898 

of tuberculosis in psjcbotics, 68 7S2-785 
psychologic aspects of tuberculosis, 07 SG9-S73 
relationship's) 

of the imraumtj mechanism to pathologic 
changes, clinical symptoms, and 
therapeutic measures in tuberculosis, 
68 933-937 

of tuberculous infection to illness, 71 SS5-SS8 
scientific appraisement of new drugs in tubercu- 
losis, 61 751-756 

share in the task ahead, 67 517-521 
specific therapy for tuberculous meningitis, 
61 263-268 

specificity of the tuberculin reaction, 63 355-359 
standardization and stability of purified 
tuberculin, SO 255-256 

thirty 3 'ears of tuberculosis therapy in a munici- 
pal sanatorium, 70 518-520 
time factor in studies of the outcome of chrome 
disease, 63 608-612 

treatment 

of female genital tuberculosis, 75 501-505 

by inhalation, 74 454-456 


tuberculosis 

ns a cause of female sterility, 70 1090-1098 
in medical teaching, 60 140-142 
on the Navajo reservation, 61 586-591 
tuberculous alcoholic before and during hos- 
pitalization, 79 659-062 

V ocational rehabilitation in pulmonai^ tubercu- 
losis todaj , 78 647-049 

United States Public Health Service coopera- 
tive clinical investigation of bac- 
terial resistance, 70 739-742 
World Health Organization and tuberculosis, 
aims, objects, and accomplishments, 
64^IS-222 

understanding of personality patterns as guide 
for rehabilitation of the tuberculous, 
65 481-483 

Education for tuberculous patients, 70 490-497 
Effusion (s) 

peritoneal, complicating pneumoperitoneum, 
(case reports) 66-90-94 

pleural 

biopsy, 78 8-16 
idiopathic, 72 647-652 
thoracotomy in, 74 954-957 
pathology , 71 473-502 
primary, 59 259-269 

serofibrinous, in military personnel, 71 016- 
634 

proteins and mucoproteins, 76^7-255 
tuberculous, 62 314-^23 
age distribution of, (Notes) 70 901-902 
ID children, 77^71-289 
modified bed rest in, 67 421-431 
prednisone in, 79 307-314 
Egg(8) 

albumin, in production of nontuberculous 
cavities in experimental tuberculosis, 

75 99-104 

embry o 

in rapid detection of tubercle bacillus, (Notes) 

76 315-320 

isolation of M iubcrculosts on, (Notes) 

70 912-915 
y oik media 

in isolation of M tuberculosis, (Notes) 72 863- 
865 

for tubercle bacilli, 70 977-988 
Elastin, of lung, 80 (Supplement, July 45-48) 
Electrocardiography 
changes in 

after chest surgery, 59 128-139 
after mediastinal shift, 64 64-70 
after pulmonary collapse and surgery, 64 50-63 
in pneumoperitoneum, 61 335-345 
with prominent S waves, 62 307-313 
in pulmonary tuberculosis, surgically treated, 

65 443^50 
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Electro-encephalogram, isomazid effect on, 70 476- 
482 

Electron microscopy See Microscopy 
Electrophoresis 

effect of cortisone, and the hemagglutination 
reaction in childhood tuberculosis, 
73 964-965 

in study of serum proteins in tuberculosis, 
68 372-381, (Notes) 75 999-1002, 
(Notes) 76 892-895, (Notes) 79 522- 
524 

zone, in starch gels, report on Smithies 
method in normal adults and in pa- 
tients with tuberculosis, 78 932-933 

Embolism 

air 

m pneumoperitoneum, 69 396-405 
millwheel murmur presumably caused by, 
(case reports) 70 1092-1095 
Embolus, experimental, localization of, 70 557-569 
Embryo, chick, efficacy as medium for isolating 
tubercle bacilli, (Notes) 76 703-705 
Emotions of tuberculous patients, effect of 
isomazid on, 68 523-534 , 70 476-482 

Emphysema 

air-flow physics in, 80 (Supplement, July 123- 
125) 

allergy in, 80 (Supplement, July 181-183) 
alveolar, chronic, in horse (“heaves”), 80 
(Supplement, July 141-143) 

bullous 

bilateral, pulmonary function tests in, (case 
reports) 71 867-876 

after resection, 77 387-399 
and “chronic bronchitis” syndrome, symposium 
on (Aspen, Colorado, June 13-15, 
1958), 80 (Supplement, July 1-213) 
climcal aspects, 80 (Supplement, July 169-171) 
conference, summary of, 80 (Supplement, 
July 209-212) 

definition, 80 (Supplement, July 114) 
diagnosis, physical and roentgenographic signs 
and oMmeter test in, 80 705-715 
diffuse, obstructive, surgery in, 80 825-832 
experimental 

in guinea pig, 80 (Supplement, July 147-151, 
153-154) 

familial, 80 (Supplement, July 179-180) 
longitudinal studies in, (Notes) 80 915-918 
macrosection and injection studies of, 80 (Sup- 
plement, July 94:-103) 

in man, natural history of, 80 (Supplement, 
July 169-171) 
mediastinal 

complicating pneumoperitoneum 
induction, (case reports) 63 591-596, 68 775- 
781 

therapeutic, (Notes) 76 897-898 


spontaneous, and bilateral spontaneous 
pneumothoraces, 61 883-886 
microradiography, 80 (Supplement, July 104- 
112 ) 

obstructive 

chronic, cardiopulmonary function in, 80 689- 
699 

chronic bronchitis as etiologic factor, 80 
(Supplement, July 185-193) 
corticotropm-cortisone in, 64 279-294 
pathogenesis, theories of, 80 (Supplement, 
July 2-4) 

pathology, 80 (Supplement, July 58-64) 
pulmonary 
chrome, 69 915-929 
basic lesion in, 68 24-30 
breathing, energy cost and control of, 80 
(Supplement, July 131) 
pathogenesis, 62 45-57 
respirators in, 80 510-521 
ventilation in, 74 210-219, 220-228 
circulatory dynamics, during treadmill exer- 
cise, 80 (Supplement, July 128) 
in coal miners, 59 270-288 
diffusion in, 71 249-259 
early, 72 569-576 

experimental, 78 848-861, 80 (Supplement, 
July 158-167) 

hypoxia due to, hematologic adaptation in, 
78 391-398 

lymphatics in reference to, 80 (Supplement, 
July 50-56) 
obstructive, chronic 
chemoprophylaxis in, 80 716-723 
cigarette effects in, 76 22-32 
and peptic ulcer, 80 (Supplement, July 155- 
156) 

severe, internuttent positive pressure breath- 
ing in, 76 33-46 

surgery in, 80 (Supplement, July 194-202) 
variability of behavior within, 80 (Supple- 
ment, July 136) 

and vascular changes, 80 (Supplement, 
July 67-91) 

registry for, 80 (Supplement, July 207-208) 
unusual forms, 80 (Supplement, July 172-178) 
ventilation mechames in, 80 (Supplement, 
July 118-120) 

Emphysematous bulla See Bulla 
Empyema 

in pulmonary tuberculosis, 59 601-618, 78 411- 
425 

tuberculous 

alkalimzation in, 66 271-284, 285-291 
climcal course and management, 61 •662-677 
closed drainage and thoracoplastj in, 66 522- 
533 

pH of, (Notes) 67 103-105 
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Emvycma, iubcrculotw, eont 

streptomycin and dihydrostreptomycin in 
drug concentrations attained with 
various vehicles, 66 271-284 
cellugel as vehicle, 66 285-291 
Endobronchitis, tuberculous, occult, in surgical 
lung specimens, 77 931-939 
Endothelioma See Tumors 
Enterocolitis 
tuberculous 

acute, obstructive, treated by nonsurgical 
ileostomy and streptomycin, (case 
reports) 60 648-653 
streptomycin in, 60 576-588 
Enumeration technique for viable tubercle bacilli, 
76 616-635 

Enzyme (s) 

to aid filtration of oropharyngeal washes, 
(Notes) 79 541 

digestion of, in separation of M leprae from 
tissues, (Notes) 74 152 
in meningitis, 71 12-29 

parenterally administered, in lung abscess, 
76 1-21 

purine, in mycobacteria, (Notes) 66 240-243 
serum, in pulmonary tuberculosis, (Notes) 
79 251-252 

of tubercle bacillus, reactions of, and the action 
of streptomycin, 65 722-734 
in tuberculosis, extrapulmonary, suppurative, 
71 1-11 
Eosinophilia 

Loffler’s syndrome, (case reports) 63 480-486 
during PAS therapy, (case reports) 70 171-175 
with pulmonary infiltration, 59 679-686 
and pulmonary malignancy, (case reports) 
75 644-647 
Epidemiology 

sarcoidosis with special reference to, 62 403-407 
of tuberculosis, 67 123-131, 68 1-8 , 75 432-441 
Epilepsy, isomazid therapj in, hazards, (case 
reports) 66 501 

Epinephrine, as bronchodilator agent, 77 729-736 
Erie County (New York), tuberculosis case- 
finding program, 59 78-85 

Erythema 

induratum (Bazin), with tuberculous l 3 Tnpha- 
denitis, (case reports) 60 249-257 
nodosum with tuberculin-neutralizing serum, 
(case reports) 62 112-115 
Erj'throcyte(s) 

OT-sensitized sheep, and trjpsimzed human, 
serologic relation of, 79 622-630 
sedimentation rate, in pulmonary tuberculosis, 

69 S95-59S 

tuberculin-treated, as antigen in eliciting cu- 
taneous hj persensitivity to tubercu- 
lin, (Notes) 64 322-326 


Erythrom}'cin, in chemoprophjdaxis of emphj- 
sema, 80 716-723 

Esophageal inflation of hernial sac during pneumo- 
peritoneum, (case reports) 75 823- 
827 

Esophagobronchial fistula See Fistulas 
Esophagocutaneous fistula See Fistulas 
Esophagus, traction diverticula of, in middle lobe 
sjndrome, 65 455-464 

Estrogen (s) 
effect 

on progress of tuberculosis, 59 198-218 
on tuberculin skin sensitivitj' and on allergy 
of internal tissues, 59 186-197 
on tuberculosis in rabbits, 59 168-185 
Ethionamide See Alpha-ethyl-thioisonicotin- 
amide 

(S)-Ethjd-L-cj^steine, 70 806-811 
effect of ventilation on antituberculosis ac- 
tivity of, 74 68-71 

in pulmonarj’- tuberculosis, (Notes) 74 142-144 
Ethyl mercaptan, antituberculosis actmtj of, 
74 72-77 

Ethyl-thio formj 1 compound, antituberculosis 
actmtj of, (Notes) 77 1017-1018 
Europe, rehabilitation of tuberculous patients, 
66 104-108 

Eventration, transdiaphragmatic, in pneumo- 
peritoneum, (case reports) 69 1045- 
1050 

Exacerbations, post-thoracoplasty, 61 648-661 
Excision, surgical, and lobectomy in esophago 
bronchial fistula, (case reports) 

63 220-226 

Exercise, and rest, in nummal pulmonarj' tu- 
berculosis, 69 50-57 

Expiratory force, index of, in ventilatorj capacity 
tests, 78 692-696 

Exudate, pleural, fibrin clot culture teohmque 
for isolation of tubercle bacilli from, 
(Notes) SO 438-440 
Eye, tuberculosis of 

cortisone in, studj vith phase contrast micro- 
scope, 74 1-6 

in rabbits, 64 197-206, 207-217 

F 

Fenestration, tracheal, evolution and earlj results 
of, 79 773-779 

Fiberglas®-plastic dust and tuberculosis, 78 512- 
523 

Fibrin bodies, simulating “coin lesions,” (case 
reports) 72 659-662 

Fibrin-clot culture technique for isolation of 
tubercle bacilli from pleural exudates, 
(Notes) SO 438-440 
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Fibrosis 

pulmonsrj 

and bronolnolar cnrcinomn, 7G 559-5G7 
carbon monoxide diffusing capacity in, 74 317- 
342 

cardiopulmonarj function in, 80 700-704 
interstitial 

diffuse, (case reports) GS G03-G14 , 74 485- 
510 

Hamman-Rich syndrome, (case reports) 

78 G10-G22 

and hjpertrophic osteoarthropathy, (cor- 
respondence), 79 543 

Fibrothorax, tuberculous, angiopneumography 
and bronchography in, 73 Gl-71 
Filter membrane 

for tuberculous sputum, (Notes) 77 1019-1022 
used in detection of tubercle bacilli in mouth 
Tvash, 71 371-381 

FiBtula(s) 

esophagobronclual 

associated with severe hemorrhage treated 
by surgical excision and lobectomy, 
(case reports) G3 220-22G 
in mediastinal tuberculosis, (case reports) 

79 238-243 

esophagocutaneous, treated vith streptomycin 
and gastrostomy, 59 GS7-691 
tuberculous, isomazid-PAS in, 68 535-640 
Fitzsimons Army Hospital (Denver, Colorado), 
tuberculin reaction in tuberculous 
patients, 80 569-574 
Fluorescence microscopy 
in detection of mj cobacteria in tissue sections, 
68 82-95 

of M tuberculosis, 65 709-717 
Foci, round, tuberculous, 73 805-817 
Food intake 

in nontuberculous patients receiving isoniazid, 
68 207-211 

of tuberculous n omen, 60 455-465 
Formosa (Taiwan), tuberculosis in, 80 359-370 
Freezing, for preservation of stock cultures of 
M tuberculosis, 62 99-100 
Fnedlander’s pneumonia, 61 465-473 
Fume fixation of lung, 79 764-772 
Functional residual capacity, methods of measure- 
ment, 74 729-738 
Fungal antigens 
coccidioidin 
sensitivity 

with pulmonary calcifications, 59 643-649 
on the Isthmus of Panama, 63 657-666 

skin reaction inpulmonary coccidioidomycosis, 

(case reports) 79 78-79 
histoplasmin 

conversion rates in Kansas City as indication 
of prevalence of infection, 69 234r-240 


skin tests, effect on skin reactivity and collo- 
dion agglutination, 66 588-593 
sensitivity to, (correspondence) 61 269 
in Alaskan natives, (Notes) 79 542 
in chronic pulmonary disease, 72 274-296 
■nith pulmonary calcifications, 59 643-649 
with pulmonary infiltration, 59 636-642 
in young school children, 78 667-681 
urban focus of, (Notes) 79 83-86 
histoplasmin H-42, for skin testing, (Notes) 

77 546-550 

sensitivity to, in students, 73 620-636 
Fungal disease See Mycoses 
Fungus (i) See also Mycoses 
Actinomycetales 

cultural differentiation, 76 770-788 
isoniazid susceptibility compared with other 
S3mthetic and antimicrobial antitu- 
berculosiB agents, (Notes) 67 261-264 
AUescheria boydtt 

fatal pulmonary infection with, (case reports) 

78 604-609 

in sputum, (case reports) 71 126-130 
Aspergillus fumigatus, significance in sputum, 
80 167-180 

Aspergillus infestation, with cystic disease, 
(case reports) 74 92-98 

Blastomyces dermatitidis as antigen for poly- 
saccharide skin test, 77 983-989 
and Histoplasma eapsulatum, polysaccharide 
skin tests on humans, (Notes) 80 264- 
266 

Candida albicans 

and adjuvants, sensitization of guinea pigs, 
(Notes) 76 692-696 

detection, on culture media of M tuberculosis, 
75 836-840 

in tuberculous sputum, (Notes) 77 543-545 
Coccidioides immilis 
hyphae of, in human tissues, 70 320-327 
immunization against, 74 245-248 
experimental, 70 498-503 
isoniazid-ipromazid effect, (Notes) 67 538 
spomlation inhibited by peptone, (Notes) 

74 147-148 

Cryptococcus neoformans, causing pulmonary 
lesion, 74 441-444 
Histoplasma eapsulatum 

as antigen for polysaccharide skin test, 77 
983-989 

and Blastomyces dermatitidis, polysaccharide 
skin tests on humans, (Notes) 80 264- 
266 

isolation from sputum, 66 578-587 
laboratory infection, (Notes) 72 690-692 
in Macacus irus monkeys, (Notes) 75 849-851 
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FtinpmtO, Ilisloplasma capstiJalum, cont 

pulmonnrv cavitation caused by, (case re- 
ports) G9 111-115 
reactions to, in rabbits, G2 371-3S9 
Nocardm 

characterization of species, 7G 151-479 
cultural diflcrcntiation, 70 770-7S8 
Nocardta astcrotdes, PPD and other antigens 
prepared from, 79 284-295 
pathogenic, and yeasts, culture filtrates of, 
tuberculostatic properties of, (Notes) 
GG C23-C25 

in pulmonary diseases in India, (Notes) 78 644- 
64G 

G 

Gamma globulin 

in childhood tuberculosis, 74 15-28 
content of serum in pulmonary tuberculosis, 
(correspondence) G1 S93-S94 
Gas See also Pulmonary function 
exchange 

and pulmonary circulation, influence of ven- 
tilatory^ mechanics on, SO 53-58 
and respiratory ventilation in chronic pul- 
monary emphysema, mechanical res- 
pirators in, SO 510-521 

intrapulmonary, mixing after lobectomy, 
781-7 

mixing in tuberculous lung, 74 343-350 
in tuberculous cavities, 80 1-5 
Gastric aspiration for culture of M iuhcrculosK, 
67 59S-C03 

Gastric dilatation after phrenic nerve interrup- 
tion, (case reports) 62 331-332 
Gastric lavage 

culture for ill tuhcTculosts, tnsodium phosphate 
transport-digestion method of proc- 
essing specimens, (Notes) 70 363-366 
and laryngeal swabs in isolation of tubercle 
bacilli, 73 930-939 
method of obtaining, GO 228-235 
pancreatin-quaternary ammonium treatment, 
74 616-621 

for tubercle bacdli, evaluation of four methods 
of collecting and mailing, 65 617-626 
Gastric tuberculosis See Tuberculosis, gastric 
Gastric washings See Gastric lavage 
Gastrointestinal changes in pneumoperitoneum, 

66 750-757 

Gastrostomy, in esophagooutaneous fistula, 59 
687-691 

Gelatin foam, in thoracoplasties, 61 193-200 
Gel-diffusion techniques 
precipitation, in tuberculosis, 77 450-461 
with tuberculin antigens, 75 601-607 


tests for tuberculosis, SO SS0-iS94 
double-, SO 162-lGG 

Genetic resistance to tuberculosis in rabbits, 72 
297-329 

Genitourinary tuberculosis Sec Tuberculosis, 
genitourinary 

Georgia 

compulsory isolation of tuberculous patients, 
(Notes) 77 506-510 

tuberculosis studies in Muscogee County', 73 
167-1G4 

Gcotrichosis See My coses 
Germany, tuberculosis in, 59 481-493 
Globulin titration 

in demonstration of circulating antibodies after 
BCG immunization, (Notes) 78 793 

technique in tuberculosis, (correspondence) 
76 507-508 

Glucose 

effect on tuberculin reaction in tissue culture, 
78 712-724 

metabolized by M smegmalts, (Notes) 73 589- 
592 

and oxygen, in autolysis of M luberculosts, 
73 907-916 

transfer of, into cerebrospinal fluid in tubercu- 
lous meningitis, 67 732-754 
Glucosulfone activity on H37Rv strain of Ilf 
tubcrculosts, 59 461-465 

D-Glucuronolactone isonicotinyl by drazide-iso- 
niazid, inhibitory activity, 73 892-906 
Glutamic acid, affect on mycobacteria, (Notes) 
75 688-691 

Glutamic oxalacetic transaminase, in pulmonary 
tuberculosis, (Notes) 79 251-252 
Glutamic py'ruvic transaminase, in pulmonary 
tuberculosis, (Notes) 79 251-252 

Glycerol 

contaimng zme, (Notes) 74 145-146 
effect on growth of ilf ixiberculosts, 74 50-58 
Gly'coprotein of serum in tuberculous guinea pigs, 

68 594-602 

Goiter following PAS therapy, (case reports) 

69 458-463 

Gold (Au™) 

radioactive, for determining lymphatic draimng 
of pericardium, (Notes) 76 906-908 
in study of lymphatic drainage in dogs, (Notes) 

75 145-147 

Gold miners, silicotic, lung function in, 77 400-412 
(Sec also Pulmonary function) 
Gonadotropin 

chonomc, effect on tuberculosis in rabbits, 

59 168-185 

effect on progress of tuberculosis, 59 198-218 
Grafts, bone, homogenous, ribs from thoraco- 
plasty as possible source of, 63 210- 
212 
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Granulocytes in attempt to transfer tuberculin 
type of sensitivity, 64 516-519 
Granuloma, coccidioidal See Mycoses and Tumors 
Granulomatosis See also Pneumoconioses and 
Wegener’s granuloma 

allergic, and Wegener’s, distinction between, 
(correspondence) 79 544-545 
pathergic, of lungs, 78 21-37 
Great Britain, irregular discharge in, (corre- 
spondence) 69 847-851 

Guillain-Barr4s syndrome after PAS, (case 
reports) 69 455-457 

Guinea pig(s) See also Tuberculosis, experi- 
mental 

4-acetylaminobenzal thiosemicarbazone (Ti- 
bione) in tuberculosis of, 62 144- 
155 

BCG infection, cortisone in, 69 511-519 
BCG vaccine and hyaluromdase in, 68 188-198 
corticotropin-cortisone in, 64 295-306 
cortisone in tuberculous lesions of, 62 337-344 
in detection of tubercle bacilli 
compared with mice and artificial media, 
69 92-103 

from dispersed cultures, 65 572-588 
with discrete chronic tuberculous lesions, 
streptomycin in, 66 194-212 
in experimental tuberculosis 
antituberculosis drug screening in, 68 48-64 
cortisone-dihydrostreptomycin in, (Notes) 

67 101-102 

dissemination of tubercle bacilli, 61 399-406 
effect of dihydrostreptomycin-PAS on, 62 149- 
155 

irradiated antituberculosis vaccine and BCG 
in, 67 341-353 
iBoniazid in, 68 75-81 
neomycin in, 62 300-306, 345-352 
serum glycoprotein in, 68 594-602 
streptomycin m, 68 575-582 
treated with isoniazid, 65 365-375, 376-391 
treated with potassium lodide-streptomycin, 
66 680-698 

treated with pjrazinamide, 65 519-522 
immunogemcity for, of BCG cultured in bile, 
59 102-105 

inoculation, for detection of tubercle bacilli, 
limitations of, (correspondence) 70 
374-375 

inoculation versus culture on artificial media, 
(Notes) 72 687-689 

intradermal tuberculin reaction on, 69 806-817 
omentum used as index in chemotherapy, 

68 583-593 

potassium iodide-streptomycin in, 64 102-112 
sensitization, mj cobactcrial wax in, 69 241-246 
streptomycm-PAS in intracerebral infection of, 
64 87-101 


tuberculous 

abortive tuberculosis induced in by pathologic 
material containing young tubercle 
bacilli, (correspondence) 68 467 
pyrazinimide in, (Notes) 70 367-369 
serum protein in, 70 344-348 
thioureas, substituted in, 70 130-138 
tuberculous meningitis in 
isoniazid, iproniazid, streptomycin, and 
streptomycm-isomazid in, 70 714-727 
produced by lumbar intrathecal inoculation, 
66 722-731 

virulence 

correlated with catalase activity and isoniazid 
resistance, (Notes) 72 246-251 
of isomazid-resistant cultures in, (Notes) 
68 290-291 

of isoniazid-resistant tubercle bacdli in, 
(Notes) 69 464-468 

H 

Hamartoma See Tumors 
Hamman-Rich sjuidrome, 74 485-510 
cortisone in, (case reports) 76 123-131 
pathogenesis of, 78 353-367 
report of three cases, (case reports) 78 610-622 
Hand talking chart, (correspondence) 70 534-535 
Hawaii 

resection for pulmonary tuberculosis in, 80 6-11 
tuberculosis in, 68 839-862 
Heart 

atherosclerosis, (symposium) 71 904-924 
block, change in tuberculosis of myocardium, 
(case reports) 65 332-338 
disease, Beck operations for (symposium), 
71 904-924 

involvement in miliary tuberculosis, (case 
reports) 68 771-774 

symptoms in tuberculosis, 62 (Supplement, 
July 98-103) 

tuberculosis of, 62 390-402 
“Heaves ’’ See Emphysema, alveolar, chronic 
HeLa cells See Cells 
Helium-dilution method 
closed-circuit, in measuring functional residual 
capacity, 74 729-738 
in ventilation study, 79 450-456 
Hemagglutination 

procedure in study of tuberculins, 05 272-277 
reaction 

after BCG, 06 58-62 
antiglobulin modification of, 08 739-745 
clinical evaluation of, 07 497-502 
m tuberculosis 
in children, 70 139-148 
diagnosis of, O-l 71-76 
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tuberculous pitients on isoniand 
thcrapi , (Notes) GS 280-280 
Henioljtic and hemagglutination tests in tuber- 
culosis, 00 591-000 

ncmopneumothora\, spontaneous, G2 513-5-lS, 
(ease reports) 05 7U-753 
benign, C3 117—120 
surgerj for, 71 30-lS 

Hemoptjsis, in chest clinic patients, 03 101-201 
Hemorrhage (s) 

in emphi scmalous bulla, (ease reports) 01 7-12- 
710 

intrapentoncal, occurring ns a complication of 
pneumoperitoneum, 03 110-118 
fatal, m pulmonary tuberculosis, 00 5S9-C03 
pulmonarj, in tuberculosis, (case reports) 
02 321-330 

pncumoncctom} for, (ease reports) 01 120-430 
Hemothorax 

spontaneous, (ease reports) 71 755-701 
m therapeutic pneumothorax, (case reports) 
50 05-1-059 

Hepatitis 

cholangiolitic, due to PAS, (ease reports) 70 132- 
130 

and hjpol-alcmia in tuberculosis, (ease reports) 
OS 130-143 

post transfusion, with sicUo cell anemia, (case 
reports) 07 247-257 

pyrazinamide in, serum enzjTncs in, 80 855-805 
pyrazinamidc induced, (case reports) 77 858-802 
Hepatolysis, in pneumoperitoneum, (case reports) 

09 297-299 


5 Hopt\l 2 thiolijdanloin in experimental tuber- 
culosiM, 7S 71-82 

Hernia 

e«ophngcil, hiatal, pnenmoporitoncum in, 
(cm-e reports) 78 023-031 
inginnnl, pneuinopentoncum in, (cise reports) 
00 .32 1-520 

Heteroex clic acid hx drazides Sec Acids 
nllcxadicane lus adjiii int for BCG in mice, 
75 021-029 

Hi Jntenoilj iiltraiiolet for sterilization, (Notes) 
71 157-158 

Ililiini, triangular slindoiis of, 00 lSS-193 
Ilinconstarch 

anlituberciilosis actixitj , 73 72-78 
metabolic products, (Notes) 71 79S-S01 
in pulmonarj tuberculosis, 73 219-228 , 77 952- 
907 

Fcromiicoid (serum mucoprotein) xalucs, 
(Notes) 78 131-134 

Histidine, utilization of, in production of a phar- 
macologicallx actixc metabolite, 03 
100-107 

Histiocxtosis N, pulmonarx, (case reports) 75 
319-325 

nitli diabetes insipidus, (case reports) 79 052- 
058 

JhMoplasn a capsuintiim See Fungi 
Ilistoplasmin Sec Fungal antigens 
Histoplasmin H-12 See Fungal antigens 
Histoplasmosis iSccMxcoscs 
Home, and hospital, in tuberculosis, including 
chemothorapx of, 80 (Supplement, 
October 23-<5) 

Ilong Kong, tuberculosis in, and BCG, 70 215-224 
Honolulu schools, tuberculin testing in, 78 871- 
883 

Hooke’s law, application to elastance of lung, 
(Notes) 77 803-800 

Hormones (s) 

adapt IX c, request for reprints on stress and, 
(correspondence) 07 077-078 
adrenal, in ex-penmcntal ocular tuberculosis, 

GO 175-180 

corticosteroids and corticotropin in tuber- 
culosis, 70 708-710 
corticotropin 

as adjux ant m tuberculosis, 76 708-710 
-dihjdrostrcptomjcm, m cxponmcntal box me 
tuberculosis in rabbit, 70 201-211 
in emphjsema, effect on pulmonarj function, 

04 279-294 

in pneumonia induced x\ ith tuberculin in lungs 
of sensitized rabbits, 64 508-515 
-streptorajem-PAS, m pulmonarj tuber- 
culosis, 06 542-547 
in tuberculosis, 06 161-174 
experimental, (Notes) 77 536-538 



INDEX OF SUBJECTS 


G1 


Hormonesie), corticotropin cont 

compared with cortisone, 68 31-41 
with and without antimicrobial therapy, 
70 623-636 

in humans, request for data, (correspon- 
dence) 64 471-472 

in infancy and childhood, 74 (Supplement, 
August 209-216) 

ocular, decreasing dosages in the rabbit, 
(Notes) 69 1051-1053 

in tuberculous lesions in guinea pig, 64 295-306 
in tuberculous meningitis, (case reports) 
72 825-832 

cortisone 

in BCG infection in guinea pig, 69 511-519 
in cardiopulmonary function in Boeck’s 
sarcoid, 67 154-172 
in corneal tuberculosis, 74 1-6 
-dihj drostreptomycin, in experimental tuber- 
culosis in guinea pig, (Notes) 67 101- 
102 

effect on electrophoretic patterns and hemag- 
glutination reaction in childhood 
tuberculosis, (Notes) 73 964-965 
in emphysema, effect on pulmonnrj function, 

64 279-294 

in experimental tuberculosis, 62 337-344, 

65 64-74, 596-602, 603-611 

in albino rats, compared with alloxan- 
induced diabetes, 65 603-611 
compared with corticotropin, 68 31-41 
growth of tubercle bacilli after, (Notes) 
77 529-535 

in Hamman-Rich syndrome, (case reports) 
76 123-131 

-isoniazid in BCG-vaccinated subjects, 76 
263-271 

-streptom j cm in experimental tuberculosis in 
albino rats, 65 596-002 
in tuberculosis, 66 101-171 
^ith and without antimicrobial therapy, 
70 023-036 

in humans, request for data, (correspon- 
dence) 04 471—172 

in infancj and childhood, 74 (Supplement, 
August 209-210) 

in tuberculous lesions in guinea pigs, 61 295- 
300 

in tuberculous meningitis, 04 504-571, (case 
reports) 73 99-109 

in cx-jicrimental tuberculosis in mice, 09 790-790 
hjdrocorliBonc 
acetate ointment 

topical, it site of intracut anooiis tuberculin 
re iction, (Notes) 79 oGO-OCS 
in tuberculin skin reaction, (Notes) SO 5S7- 
5S9 


prednisone 

causing tuberculosis activation, (case reports) 
70 140-143 

in pleural tuberculous effusions, 79 307-314 
somatotrophic 

effect on course of tuberculosis in rabbit eve, 

69 1010-1021 

in tuberculosis, (correspondence) 71 319-321 
testosterone, in chronic pulmonarj tuberculosis, 
08 165-170, 70 1020-1029 

Horner’s B}Tidromo complicating surgerj for 
pulmonarj tuberculosis, 07 94-100 
Horse, chronic alveolar emphj'sema in, SO (Supple- 
ment, Julj' 141-143) 

Hospital (s) Sec also Sanatoriums 
discharges See Discharges 
Fitzsimons Armj^ Hospital (Denver, Colorado), 
tuberculin reaction in tuberculous 
patients, 80 569-574 
general, case finding in, 70 304-311 
and home, in tuberculosis, and chemotherapv , 
SO (Supplement, October 23^5) 
militarj, for tuberculosis, histoplasmosis in, 
(Notes) 75 833-835 

personnel, tuberculosis control in, 07 74-S4 
for tuberculosis 

case finding in, 80 (Supplement, October 73- 
93) 

cmploj’ces, tuberculosis among, 66 16-27 

isolation of air-borne tubercle bacilli in, 
(Notes) 07 S7S-SS0 

rehabilitation and occupational thcripj in, 
79 OSO 

vocational rehabilitation in, justification of, 

‘ SO 59-64 

tuberculous patients in, adjustment on various 
wards, 79 273-283 

Household associates, tuberculosis attack and 
death rates of, 05 111-127 
Humoral factors in resist ince to tuberculosis, 

70 90-102, 78 8S-J-S9S 
Hv aluronidaso 

effect on BCG v iccination, 01 142-147, OS ISS- 
198 

in tuberculosis, 03 lOS-llo 
Hvdrazines in production of fntt j liv ers in rabbits, 
(Notes) 73 950-959 
Hj drocortisouc Sic Hormones 
Hjdrogcn peroxide 

-iSoniazid, M paralvhcrculort’: sti ccptihle and 
resistant to, differonfid upt d e of 
1 = 0111 1 'ld C" b', (corrcipomiciicc) 

SO 110-111 

in iKoniarid re=i=t mcc, 73 720 734 
Ilvdroxvithvl siilfone in pulmon'T ttib‘’mi!os'' 

CS 103-1 is 

nj"j)erergic reaetivilv, non'-p'cifir, at =i'r of 
tubercub i rf ictio i, 09 215 



G2 


INDI.\ or SUHJECTS 


Il^perplnsl!l, hinph node, of rncdinstiniini, (case 
reports) 70 232-237 

Hjpcrtcnsion, terininnl, with g ircoidosis, (case 
rejiorls) CO 22S-23'; 

lljpcrthjroiGism in twine resistance to tubercu- 
losis, 79 152-179 

llNpothjroidism in nntnc resistance to tubercu- 
losis, 70 lSO-203 

II\])eruricemia, during p\rn'innnndc-i«ODinzid 
therapy , (Notes) 7 1 2S9-292 
H^pnosls, bronchogrnnis under, (Notes) 79 525 
Iljpogaminnglobulinenna, with steatorrhea and 
probable tuberculosis, (case reports) 

71 773-7S2 

Iljpokalcmm and hepatitis in tuberculosis, (ease 
reports) CS 13G-113 

H5ponatreinin in pulnionnr\ tuberculosis, CC 
357-353 

Hjpopotnsscmia in pulinouarj tuberculosis, GG 
357-3G3 

Hj'po'ventilntion, idiopathic, polic\ thcmia, and 
cor pulmonale, (case reports) SO 575- 
5S1 

Hjpo\in, from pulmonary emphj'scnin, hemato- 
logic adaptation in, 7S 391-39S 

I 

Ji”, radionctnc, -labeled 3,5 diiodo PAS, effect on 
tubercle bacillus, 05 31C-324 
Icterus, in miliari tuberculosis, (case reports) 
GG 77-S5 

Beostomj, nonsurgical, in tuberculous entero- 
colitis, (case reports) CO C-1S-C53 
Immobilizer, lung, in pulmonarj tuberculosis, 
(correspondence) 07 2G7, 77S-7S0 
Iromunitj See Tuberculosis, immuniti 
Immunologj and pulmonarj diseases, 79 212-220 
Immunopathologj of tuberculosis, 74 (Supple- 
ment, August CO-74) 

Inde\ of air velocitj Sec Ventilatorj function and 
Pulmonarj function 

lnde\ card, for clinical data on patients in a 
tuberculosis hospital, (Notes) 70 
903-90G 

Indians (American), tuberculous infection in, 

72 35-52 

Industrj , roentgenograms in, GO 501-513 
Infant(s) 

pulmonarj tuberculosis m, Promizole®-strepto 
mj'cin in, (case reports) 61 747-750 
tuberculous infection in, (case reports) 70 101- 
ICS, (Notes) 74 149-151, (corre- 
spondence) S0S-S09 

Infarction, pulmonarj', location of, CO 206-211 
Influenza See Viruses 

Infrared spectrums of fractions of M tuberculosis, 
G5 477-4S0 


Inhalation treatment, (editorials) 71 451-450 
Inhibition of tubercle bncilh, tested in aj-nthetic 
organic bases, (Notes) C5 G3I-G34 
Inoculation, cutaneous, tuberculosis from, 03 
52G-537 

Inoculum, size in suscoptibihtj testing of M 
lubcrculosts, (Notes) 72 390-392 
Inspissated cavities Nfc Cavities 
Insulin, ID treatment of anorexia, 00 25-31 
Intermittent positive pressure breathing 
in hronchopulmonar} disease, 71 693-703 
in cmphjscmn, pulmonarj, severe, 70 33-40 
in pulmonarj tuberculosis, 72 479-4S0 
International Sjanposium of the Deborah Sana- 
torium and Hospital, SO (Supplement, 
October 1-139) 

International Union Against Tuberculosis, (corre- 
spondence), 7S SIO, report on, 77 
155-101 

Intestinal tuberculosis See Tuberculosis, in- 
testinal 

Intraporitonenl hemorrhage Sec Hemorrhages 
Iodine 

in leprosj , (correspondence) CS 295-290 
in tuberculosis, (correspondence) 06 705-777 
Iodized oil in bronchograplij in pulmonary 
tuberculosis, 06 C99-721 

Ions, ammonium, effect on nbilitj of virulent 
mjcobactcrm to bind neutral red, 
(correspondence) GO 3S4 

Iproniazid 

in Cocctdwtdcs immitis, (Notes) 67 53S 
discontinuance, withdrawal sjTnptoras, 67 
2I2-21G 

in murine leprosj , (Notes) 07 674-075 
neurotoxicitj in dogs, 09 201-260 
pLarmacologj, OS 199-200 
resistance of mjcobactena to, (Notes) 65 754- 
75S, 759-700, 7CS-770 

in sarcoidosis, ineffectiv eness of, (Notes) 67 671- 
073 

side eilccts of, (Notes) CS 270-272 
in tuberculosis 

experimental, 65 365-375, 376-391 
human, 05 402-428 

in tuberculous meningitis, 70 714-727 
Iron distribution in tuberculous granulation 
tissue, 61 560-562 

Irradiation, bj sunlamp, effect on J/ tuberculosis, 
71 112-125 

Irregular discharge See Discharges 
Isolation, compulsorj , of uncooperativ e patient, 
(Notes) 77 500-610 

Isoniozid 

absorption, 65 429-442 

Actinomj cetales susceptibility to, compared 
with other svnthetic and antimioro 
bial agents, (Notes) 67 261-264 



INDEX OP SUBJECTS 


63 


laomaztd, coni 
action 

antithyroid, (Notes) 71 8S9-S91 
on intracellular tubercle bacilli, 66 125-133 
mode of, 70 784-792, (correspondence) 75 517- 
518 

activity 

alone, and in combination with streptomycin, 
67 808-827 

neutralization of, by metabolites, 73 735-747 
allergy, (case reports) 74 783-792 
alone 

and with PAS, in original chemotherapy of 
noncavitary pulmonary tuberculosis, 
80 641-647 

in pulmonary tuberculosis, 74 903-916 
and combined with streptomycin, 67 808-827 
antagonism 

by antibacterial agents, (Notes) 68 280-283 
by certain metabolites, (Notes) 68 938-939 
delayed by pyridoxine in vivo, (Notes) 76 
1100-1105 

antithyroid action, (Notes) 71 889-891 
antituberculosis action, (Notes) 77 364-367 
bacterial resistance to, streptomycin effect, 
67 553-567 

bactericidal action on extracellular and intra- 
cellular tubercle bacilli, 67 322-340 
bacteriotropic activity with other compounds, 
(Notes) 78 802-805 

bacteriotropic potencies increased by PABA, 
(correspondence) 78 949-951 
in biologic fluids, (Notes) 65 484-485 
breakdown, peroxide in, (Notes) 73 779-780 
-Ci« 

differential uptake by M paratuberculosis 
susceptible and resistant to isoniazid 
and hydrogen peroxide, (correspond- 
ence) 80 110-111 
-labeled PAS, 75 71-82 

catalase and peroxidase relation in myco- 
bacteria, 75 62-70 

cavities in tuberculosis treated vith, 77 221-231 
central nervous system reactions to, 09 759-762 
as chemopropbj lactic in tuberculosis, (corre- 
spondence) 74 475—170 

clinical evaluation of, (correspondence) 70 1102- 
1103 

in combined chemotherapy of mice, 68 411-418 
compared with stroptomycin-isoniazid, and 
streptomj ciii-PAS in pulmonary 
tuberculosis, (Notes) 00 032-035 , 08 
264-209, 67 lOS-113, 539-513 
concentrations 

in blood of people of Japanese and European 
descent, (Notes) 78 941-91S 
in culture media, effect of inspissation and 
storage on, (Notes) 75 07S-0S3 


in tuberculous patients, effect of amines on, 
(Notes) 76 152-158 

-cortisone, in BCG-vaccinated subjects, 76 203- 
271 

-cycloserine 

in ambulant tuberculosis therapj, (Notes) 
89 94 

in pulmonary tuberculosis, (Notes) 79 87-89 
high dosage, treatment-failure, chronic 
(Notes) 80 269-273 
in tuberculosis, 75 553-575 
-D-glucuronolactone isonicotinjl hydrazide, 
inhibitory actmtj of, 73 892-900 
delirium and, (correspondence) 69 845-8-16 
-dependent strains of M ranae, (Notes) 68 631- 
633 

derivatives, in exiierimental tuberculosis, 
67 354-365 
determination of 
in body fluids, 70 852-861 
by urine tests, (Notes) SO 904-908 
in development of atypical variants of M 
iubcrculosts in vitro, (Notes) 78 921-926 
discontinuance, withdrawal symptoms, 07 212- 
216 

distribution, 65 429-442 
dosage, high 
in man, 69 957-962 

in pulmonary tuberculosis, (Notes) 77 539-512 
early treatment in tuberculosis in guinea pigs, 
76 732-751 

effect 

on allergy, 74 (Supplement, August 197-208) 
on bacillaiy metabolism, 80 404-409 
of barbiturates on toxicity of, (Notes) 66 lOO- 
103 

on BCG allergj , 77 232-241 
on Coccidioidcs immitis, (Notes) 07 538 
on diabetes, (correspondence) 07 544 
emotional, 68 523-534 
and electro enceplnlographic, 70 476-482 
on immunizing nctnitj of normal and iso- 
niazid-resistant BCG, (Notes) 75-050- 
655 

inhibitorj, on growth of tubercle bacilli 
antagonized bj ketone compounds, 
(Notes) GS 273-276 
on mjcobacterial lipids, 72 713-717 
on nitrogen metabolism and food intake in 
nontuberciilous patients, GS 207-211 
on program of tuberculosis nseocntions, 
(editorials) C0-G15-C1S 
on pjTidoxine metabolism, 75 59t-G00 
on tubercle bacilli, groiimg and resting 
(Notes) 69 125-127 

growth of, from pulmonarj Ic«ions, (Notes) 

79 518-521 



64 


INDEX OP SUBJECTS 


/sonw-ic?, €j^€ct, cont 

phase contrast and eJectronmicroscopic 
studies of, (Notes) 73 296-300 
proposed mechanism for, (correspondence) 
69 1062 

m viiro, 71 656-565 

on tuberculin reaction and healing of BCG- 
induced ulcers, 74 7-14 
on tuberculin test, (Notes) 67 535-537 
on viability of M tuberculosis, 69 1022-1028 
evcretion, 65 429-442 
and fever, (case reports) 68 249-252 
transitory, and roentgenographic evacerba- 
tion from, (case reports) 72 527-536 
hydrazones, in biologic fluids, 79 492-496 
inactivation 

bj^ Dubos medium, (Notes) 68 284-285 
by mycobacterial extracts, 72 196-203 
ineffectiveness in microbial persistence, (Notes) 

76 1106-1109 

ingestion indicated rrith riboflavin, (Notes) 
SO 415H123 

inhibition of, in man, by PAS and benzoyl- 
PAS, SO 26-37 

and isoniazid-streptom 5 'cin, in tuberculosis, 
incidence of bacterial resistance, 
(Notes) 67 106-107 
isopropyl derivative See Iproniazid 
low concentrations measured bj microbiologic 
assay technique, (Notes) 75 992-994 
metabolism of 

by M tuberculosis BCG, (Notes) 78 S06-809 
and peripheral neuritis, 70 266-273 
serum microbiologic assaj' technique for, 
(Notes) 75 995-998 

and sputum conversion, (correspondence) 

77 869-871 

in multiple sclerosis, 70 577-592 
in murine leprosy, (Notes) 07 674-675 
neurotoMcity in dogs, 69 261-266 
neutralization bj pyndoval, 76 568-578 
paired with other drug combinations, SO 627-640 
-PAS 

compared with pjTazinamide-isomazid, 73 
704-715 

effect on thyroid function, 80 845-848 
salt of, in tuberculosis, (Notes) 78 637-643 
single dailj dose, 78 749-759 
in tuberculous sinuses and fistulas, 68 535-540 
peripheral neuritis associated with, (case 
reports) 70 504-50S 

peripheral neuropathy in patients treated with, 
(case reports) 68 458-461 
pharmacology of, 67 644-651, 68 199-206 
in presence of PABA, (correspondence) 76 706- 
707 

prevention, in experimental tuberculosis, 74 
917-939 


in production of fattj’- livers in rabbits, (Notes) 
73 956-959 
prophjlaxis 

effect on tuberculin response, 77 232-244 
in experimental tuberculosis, (Notes) 77 999- 
1004 

in guinea pigs, 73 I-IS 

in nontuberculous disease, (correspondence) 
78 485-487 

psychosis, toxic, from, (case reports) 79 799-804 
-pjTazinimide, 

causing hjiieruncemia, (Notes) 74 289-292 
compared with isoniazid-PAS, 73 704-715 
hepatotoxicity of, m tuberculosis, SO 371-387 
in low dosage, 74 400-409 
ID patients with previous isoaiazid therapy, 
(Notes) 75 846-848 
in tuberculosis, (Notes) 72 851-855 
experimental, 69 319-333 
pulmonary, 69 319-350, 70 413-422, (Notes) 
70 743-747 
pyridoxine 

concurrently administered, (Notes) 74 471- 
473 

effect on antituberculosis activity of, tn vivo, 
(Notes) 71 89S-S99 
relationship in children, 75 694-600 
radioactive, action on tuberculosis, 67 491-496 
resistance 

Bcqmred, (Notes) 79 97-101 
and catalase activitj 

correlated with guinea pig xurulence, 
(Notes) 72 246-251 

of tubercle bacilli, (Notes) 69 471-472 
catalase and hydrogen peroxide in, 73 726-734 
intra strain variation, 73 390-405 
of mycobacteria to, (Notes) 65 754-774 
to M avium, (Notes) 77 519-523 
in pretreatment patients, 72 143-150 
in relation to pyrogallol-peroxidative actnuty 
in M tuberculosis, (Notes) 75 670-674 

-resistant 

cultures, from clinical specimens, virulence of, 
in guinea pigs, (Notes) 68 290-294 
mutants, 70 465-475 

organisms, tuberculous pneumonia due to, 
(case reports) 70 881-891 
strains of M tuberculosis 
peroxide formation in medium for, 75 476- 
487 

virulence, 71 799-809 
tubercle bacilli, 70 91-101, 442-462 
altered growth characteristics of, (Notes) 

66 620-628 

growth requirements of, (correspondence) 

75 155-156 

catalase and pathogenicitj of, 70 641-664 
hemin as growth factor for, 69 797-805 



IN'DI X or SUBJECTS 


65 


in infection of children SO 320-0^9 
lc«ion‘' product d h\ , ref;rc<:sion of, (Xotes) 
ro o3l-X>2 

mot nboh^rn of, 71 “S'cT^Kt 
pithopi nicit\ of, in children, 71 (Supple- 
ment, Vupust 75-S9) 
hum in, 71 r'H)-l07 

pifholop\ of leiion*- cnu'cd b^, (Note's) 
71 '033-037 

in pulmon in tuberculo'si*!, ncu nnd un- 
trented, (Notes) 7-13193-200 
supennfection with, (c use reports) 77 IGS- 
171 

Mrulcnce of, GS 5-18-550, (correspondence) 
C9-010-GI1, (correspondence) 70 375- 
37C, 70 72S-733 

in puinci pips nnd mice, (Notes) G9 1C4- 
ll>8 

immnnnnp properties conip'ircd with 
HCG, (Notes) 70 527-530 
-Snlisid*^, in (he Idood, (Notes) 71 790-797 
in snrcoidosis, incfTcctucnc's of, (Notes) 07 
071-073 

icnim concent ritions 

•ind therspcutic response, corrcHtion of, in 
pulmomrj tuberculosis in humans, 
(correspondence) SO lOS-110 
in tuberculous patients, (Notes) CS.2SG-2S9 
scrum free, chemical and biologic determination 
method, 79 311-350 

sinplj , in munne Icprosj , (Notes) 72 S-1G-S50 

stabilitj , 71 732-712 

-strcptomjcin 

action of 1/ luhcrmlo^js within phagocjtcs, 
(Notes) 05 775-77G 

antagonism in mice infected with M lubcr- 
ctiloits H37Rs , (Notes) OS 277-279 
m experimental tuberculous meningitis, 70 
714-717 

in murine leprosj, (Notes) 72 840-850 
resistance, (correspondence) 75 340-347 
sjTiergism of, tn iilro, (Notes) 05 777-778 
therapj , in fatal meningitis, (case reports) 
72 053-058 
in tuberculosis 

experimental, in guinea pigs, 08 575-582 
ocular, in rabbits, 09 1010-1021 
-PAS, combinations of 

therapeutic and toxic effects of, 09 1-12 
in tuberculosis, 32-weck observations on, 
(Notes) 70 521-520 

-viomj cm-strcptomycj clidene isoniootinyl 
hydrazine, in mouse, (Notes) 08 292- 
294 

-streptovancm 

controlled clinical trial of, (Notes) 80 767-769 


in pulmonarj tuberculosis, (Notes) 80 424- 
125, 131-133 

surgical pnthologx of pulmonary tuberculosis 
treated bj, ^ates) CS 144-140 
susceptible and -resistant M tuberculosis 
strains, catalase nnd peroxidase 
nctiMties of, (Notes) 79 CG9-071 
susccptibihtj and pnthogcmcitj of tubercle 
bacilli, 08 751-738 

therapy 

in epileptics, hazards of, (case reports) GO 501 
in tuberculous meningitis, (case reports) 
73 940-043, (correspondence) 74 480 
-thiocarbanidin, in pulmonary tuberculosis, 
(Notes) SO 590-593 

toxic psjchosis from, (case reports) 79 799-804 
toxicitj of, (correspondence) 08 290-297 
accompanied by leukopenia and lympho- 
cj tosis, (case reports) 09 824-828 
high dosage, 70 430-441 
and metabolic elTcots of, in adults, 07 652-056 
for monkejs, (correspondence) 08 470 
for rhesus monkci , 07 798-807 
short term, 05 429-442 

trace metals in inhibition of bovine liver, 
catalase bj , (Notes) 77 501-505 
tuberculin reactions during treatment with, 
09 733-744 
in tuberculosis 

experimental, 05 357-30-4, 305-376, 376-391, 
392-401, 73 1-18, 75 295-302 
in guinea pigs, 08 75-82 
infected with tubercle bacilli resistant to 
streptom} cin-PAS, 60 477-485 
pjridine nucleotides before and during, 
70 453^04 

reinfection in, (Notes) 79 246-250 
in viio, affected by “anti-isoniazid” sub- 
stance, (Notes) 73 764-767 
fibrocascous, sputum culture and microscopy 
during treatment, 70 349-359 
human, 05 402-428, 429-442 
isolation, drug susceptibility, and catalase 
testing of tubercle bacilli from 
patients, 70 852-872 
meningeal and miliary, GO 391-415 
primary, prophylactic effects of, 76 942-963 
pulmonary, (correspondence) 70 924-925, 
(correspondence) 71 314-315, (Notes) 

73 117-122 

adrenal cortical function during treatment, 
70 841-851 

cysthke cavities during therapy, (Notes) 

69 1054-1056 

and electrophoretic serum proteins, 70 334- 
343 

lesions, pathology of, 71 186-192 



GO 


iM)r\ or suiurcTt 


/* im in fO'^t 

loiiK tprii), 70 228-207 

in inonhn*', 71 (Suiiplomont, August I3S- 
153) 

prior to ro^iction, 70 102-10S 

with p\ ri. innmitic or PA.S, (Notes) 70 102- 
101 

of recent origin, 71 S11-S79 
tuberculostnlic nctiori, antnKoni-ed hj Jicmin, 
(Notes) GO 100-170 

111 tuberculous ndeiiitis, (Notes) 71 130-111 
in tuberculous meningitis 
deleterious effect possible, (correspondence) 
71 7G5-7GG 

c\periincntnl, 70 711-727 
in tuberculous liinusos nnd fistuln-s, CS 535-510 
in Mtnimn E dcficiencj, 80 223-231 
Isonicotinic netd, hspothesis of nntiluberculosis 
action of isoninzid, (Notes) 77 3G1-3G7 
Isonicotinic acid hjdraride See Isoniazid 
Isonicotinsl snlicjlidcnc Indrazinc, and isoninzid 
in the blood, (Notes) 71 79G-797 
Israel, mass roentgcnograplij among immigrants 
to, (Notes) 09 S37-S10 

Ivalon sponge plomb-ige, (Notes) 78 17S-1S-1 

J 

Jaundice See Icterus 

Jejunum, hemorrhage into, from abdominal aorta 
through tuberculous Ijunph nodes, 
(case reports) 05 210-214 
Jews, tuberculosis among, 07 85-93 
Johnin 

fractionation of, GS 444-150 
PPD, cattle crjthrocjte sensitization with, 
(Notes) 77 177-18G 

K 

Kanam> cm 

in murine loprosj, (Notes) 79 673-G7G 
in M tuberculosis, (Notes) 78 138-139 
in humans, 79 72-77 

jn vitro and in guinea pigs, antitubcrculosis 
aotivitj of, 79 CG-71 

Kansas City 

histoplasram conversion rates ns indication of 
prevalence of infection in, 69 234-240 
tuberculin conversion rates as indication of 
prevalence of infection in, 69 227-233 
Ketone compounds, eflect on inhibition of growth 
of tubercle bacilli bj isoniazid tn 
Vitro, (Notes) 68 273-276 

Kidney (s) 

epithelial cells, sensitivity to PPD and other 
culture filtrates, 80 410-414 


ptrszinamide spectrophotomctric determina- 
tion in, 75 105-110 

tuberculosis of Sec also Tuberculosis, renal 
roentgenographic classification of, 67 001-GI2 
vioinjcin effect on function, GS 511-547 

Kojic acid Sec Acids 

KPAS Sec Potassium para aminosalicylate 

L 

Laboraton (ics) 

design nnd operation for experimental tuber- 
culosis, CS 212-219 

in tuberculosis sanatorium, (editorials) 73 291- 
293 

Larj ngeal swabs 

for culture of Jf tuberculosis, C7 59S-G03 
nnd gastric ]a\age, in isolation of tubercle 
bacilli, 73 930-939 

Larj n\ 

carcinoma of, with bronchogenic carcinoma, 
(case reports) 74 4 38-340 
nerves of, recurrent paralj’sis ns complication of 
pulmonarj tuberculosis, (case re- 
ports) C5 93-99 

Lav age 

gastric nnd tracheal, compared m culture of M 
tuberculosis, GS 926-932 

tracheal, in diagnosis of pulmonarj tuberculosis, 
GO G34-G3S 

Leprosj 

experimental, chemotherapy of, evaluation of 
drugs, 69 173-191 

iodine in, (correspondence) 68 295-296 
murine 

chemothernpj of, CO 359-3G5 
evolution of, (Notes) 79 S05-S09 
isoniazid-iproniazid in, (Notes) 67 674-675 
isoniazid-streptomv cm singly and together in, 
(Notes) 72 846-850 

kananiycin, strcptov'aricin, paromomycin, 
nov obiocin, and ristocetin in, (Notes) 

79 673-676 

macrocy don in, (correspondence) 76 915-916 
Triton WR 1339 in, (correspondence) 76 915- 
916 

Lesion (s) 

basic, in chronic emphvsema, 68 24-30 
chest 

asymiptomatic and circumscribed, 62 512-517 
undetected in mass roentgenographic survey , 

64 249-255 

coalescent, of dmtomaceous earth pneumo- 
coniosis, 77 644-667 
"com,” of lung, (Notes) 73 134-138 
necrotic, tubercle bacilli in, biology^ of, (Notes) 

66 629-631 
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L«)on(s), cont 

pulmonary 

with atypical acid-fast bacilli in sputum, 
76 199-222 

inBCG-'vaccinated and unvaccinated persons, 
68 695-712 

correlation with tuberculin reaction in BCG- 
vaccinated and control persons, 68 
713-726 

diffuse, roentgenograms of, (correspondence) 
60 536-538 

due to Cryplococcus neoformans, (case reports) 
74 441-444 

importance of tuberculin test in differential 
diagnosis of, 63 140-149 
isoniazid effect on gron'th of tubercle bacilli 
in, (Notes) 79 518-521 
tuberculous 

amithiozone in, 65 692-708 
bactenologj of, 74 376-387 
pathologic study of, 71 (Supplement, 
March 1-244) 
resected 

bacteriology of, 66 36-43 
clinical and bacteriologic correlation of, 
70 689-701 

culture of M tiiberculosis from, compari- 
son of bovine albumin and physiologic 
saline, (Notes) 70 370-372 
late emergence of M tuberculosis in 
cultures of, 70 191-218 
M tuberculosis m, 77 245-259 
from patients treated with streptomycin- 
PAS, cultural properties of M 
tuberculosis in, 68 727-733 
tubercle bacillus in, 66 44-51 
spread of, as result of thoracoplasty, 61 
648-661 

residual, post-treatment resection of, 73 165-190 
results of thoracoplasty in relation to type of, 

60 273-287 

segmental, in pTimary tuberculosis in childhood, 
79 756-763 
tuberculous 

bacteriologic problems of, 80 (Supplement, 
October 47-71) 

bronchial, intra- and e\tra3umina], 74 (Sup- 
plement, August 256-266) 
bronchoscopy in, (Notes) 73 686-588 
chronic, in guinea pigs, streptomjcin in, 
66 194-212 

effect of streptomycin on morphologj of, 

61 525-542 

healing 

anatomic changes in, (Notes) 72 386-389 
pathology of, 80 (Supplement, October 47- 

71 ) 


pathology and bacteriology of, 74 (Supple- 
ment, August 13-21) 

quartz dust for challenging viability of 
tubercle bacilli in, (Notes) 69 841-842 
produced by isoniazid-resistant tubercle 
bacilli, regression of, (Notes) 70 531- 
532 

relapse of, during and after chemotherapy, 
duration of drug treatment in, 80 
(Supplement, October 47-71) 
survival of bacilli in, (Notes) 65 637-640 
vascular, in tuberculous meningitis, 61 247-256 
Leukemia 

infiltration causing alveolar capillary block, 
(case reports) SO 895-901 
with miliary-meningeal tuberculosis, (case 
reports) 70 509-517 

pulmonary involvement in, 80 833-844 
Leukocyte (s) 

from BCG-vaccinated guinea pigs, sonic fra- 
gility in, 79 323-328 

blood, in tuberculin sensitivity, 78 346-352 
cytolysis 

“plasma factor” in, (Notes) 79 244-245 
test, 63 672-673 

m vitro by tuberculin, 60 212-222 
human, sensitivity to OT, 75 807-822 
lysis, related to tuberculous serology, 69 1002- 
1015 

migration, inhibition of, specific and nonspecific, 
80 19-25 

in tissue cultures of normal and tuberculous 
animals affected by tuberculin frac- 
tions, 65 250-271 
Leukopenia, 59 311-316 

Liberia, school-age children of, tuberculin patch- 
test survey in, (Notes) 67 665-668 
Lfe-table method, in studies of outcome of chronic 
disease, (editorials) 63 608-612 
Ligation, suture, and partial thoracoplasty, in 
pulmonary tuberculosis, 70 61-70 
Light, effect on PAS assay, 75 93-98 
Lipid (s) 

extraction, biologic properties of mycobacteria 
after, 79 296-306 

mycobacterial, isoniazid effect on, 72 713-717 
of rabbit tissue, in experimental tuberculosis, 

75 83-92 

toxic, of tubercle bacillus (“cord factor”) 
isolation of, from petroleum ether, extracts 
of young bacterial cultures, 67 629- 
643 

occurrence 

in chloroform extracts of joung and older 
bacterial cultures, 67 828-852 
in various bacterial extracts, 67 853-858 
of tubercle bacilli, living and killed, 66 28-35 
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Liver 

damage 

in pulmonary tuberculosis, 72 71-90 
by pyrazinamide, serum enzjTues in, SO 855- 
S65 

derangement, in pulmonarj' tuberculosis, 76 
410-42o 

effect of pneumoperitoneum on, 65 5S9-595 
fatty, production in rabbits bj’' hydrazine 
denvatu’^es, (Notes) 73 956-959 
peliosis, (case reports) 67 3S5-390 
toxicity of pj’razinamide-jsoniazid in tuber- 
culosis, SO 371-387 

in tuberculosis, clinical, functional, and needle 
biops5’' study of, 63 202-209 
Lobar ventilation See Ventilation 
Lobe(s) 

anomalous tracheal bronchus to the right 
upper, (case reports) 64 6S6-690 

lower , 

artificial pneumothorax in, 59 50-52 
disease in pulmonary tuberculosis, 60 15-24 
pulmonary tuberculosis in, 59 39-49 
tuberculous cavities in, 63 625-643 
middle 

sjmdrome, 71 775-784 

traction diverticula of esophagus in, 65 455- 
464 

Lobectomy 

bronchospirometry before and after, 75 710-723 
in esophagobronchial fistula associated with 
severe hemorrhages, (case reports) 
63 220-226 

intrapulmonary gas rmving in, 78 1-7 
Lofiler’s pneumomtis See Pneumonitis 
LofiBer’s syndrome, 59 679-686, (case reports) 
63 4S0-486 

in connection with PAS allerg}, 65 235-249, 
(case reports) 70 171-175 
Los Angeles County (Califorma) 
mass screemng program in jail, 74 590-596 
Hospital, routine roentgenography on admis- 
sion to, 69 940-956 
Lucite plombage See Plombage 
Lung(s) 
abscess 

acute, 61 474-482, 69 673-681 
in tularemia, (case reports) 65 627-630 
anatomy 

microscopic, SO (Supplement, July 24-40) 
apex, pulmonary tuberculosis confined to, 
63 644-656 

artenal circulation of, agenesis in, (case re- 
ports) 79 641-651 

bet} Ilium granulomatosis in, 74 533-540 
biopsy, 71 668-675 

in pulmonar} actinoraj cosis, (case reports) 
76 660-668 


bullae, function after excision, 77 387-399 
cancer, 70 763-783 

carcinoma, primary, of, with tuberculosis, 

79 134-141 

cavitation in periarteritis nodosa, (case reports) 
74 624-632 

circulation See also Pulmonaiy function 
capillary, 71 822-829 

and gas exchange, influence of ventilator} 
mechanics on, SO 53-58 
“com” lesions, (Notes) 73 134-138 
collagen and elastm of, SO (Supplement, 
July 45-48) 

C}'sts 

air, giant, surgical management of, (case re- 
ports) 63 579-586 

infected by M iubcrculosts, (case reports) 
69 1037-1041 

decortication, in pulmonary tuberculosis, 
59 30-38 

density, as measure of mouse tuberculosis, 
77 681-693 

diffusing capacity See Pulmonar} function 
disease 

alveolar-arterial oxygen tension gradient in, 
69 71-77 

atypical 

chromogemc m}cobactena in, 75 1S0-19S 
mycobacterial, 75 190-222 
from at}pical tubercle bacilli, (case reports) 

80 738-743 

blood flow through nonventilated portions, 
68 177-187 

bronchogemc carcinoma as difi'erential diag- 
nostic problem in, 63 176-193 

chrome 

from at}’pical m} cobacterial infections, 
80 188-199 

gross, relationship of allerg} to, 78 226-234 
immunologic aspects of, 79 212-220 
and respiratory function m tuberculosis 
(Soviet translation), 79 142-151 
nontuberculous, incorrectly diagnosed, 
75 921-937 

pol}’vinyl-formal sponge prosthesis m, 
74 581-589 

rheumatoid, (case reports) SO 732-737 
tracheal fenestration in, 78 815-821 
distnbution of drug-resistant tubercle bacilli 
in. 73 405-421 

elastance, application of Hooke’s law to, (Notes) 
77 S63-S66 
emphysema of 

chrome, energ} cost and control of breathing 
in, SO (Supplement, July 131) 
eosinophiha infiltrating, 59 679-6S6 
experimental, 80 (Supplement, Jul} 15S-167) 
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I p/ n’nl 

\nri'ibilit\ of bolm\ior \M(biii, SO (Supple 
incnt, TuU 1%) 

nnd ^ t^culir chniif,ct,, SO (Supplement, 
Juh G7-01) 

fibrosiH 

cnrboii mono\jcle dilTu'^mg cipieit^ to, 
TS 317-012 

cirdiopulmonnr\ function in, SO 700-701 
diflu'o, intcMtiti il, (ci5e report*!) OS G03-C11, 
7! 1S5-010 

function See Pulmon lr^ function 
henniipopcrici toinn of, (cisc reports) 77 190- 
500 

histoplnsmosis, dngnosod b\ scslene mode 
biopsj , (c ISO reports) CG 497-500 

hum'ui 

prcparition for microscopic and microscopic 
studi , SO (Supplement, Jul 3 111-117) 
rcspirifori portion, pro- iind postnatal dc- 
\clopment of, SO (Supplement, 
Julj 5-10) 

immobilizer, in pulmonari tuberculosis, (corre- 
spondence) GG 77S-7SO 
infiltration Sec also leukcinia, belon 
disseminated, nodular, indeterminate in ap- 
parcntlj bcalthj persons, CS 12S-141 
with histoplasmm sonsitivitj , 59 03G-G-12 
mfiammation 

chronic, interstitial, with fibrosis, and bron- 
chiolar carcinoma, 70 559-5G7 
nontuberculous, effect on pulraonarj* tuber- 
culosis, 69 CS-7o 

inflation or deflation in respiration regulation, 
73 519-52S 
insufiiciencj 

chronic, radioictivc iodine (I”') in, 80 181-187 
prevention of, after plounsj, CO 134-150 
in leukemia 

infiltration of, causing alveolar capillary 
block, (case reports) SO S95-901 
involv cment, SO 833-S-14 
l 3 mpbatics of, in reference to emphysema, 80 
(Supplement, Jul 3 50-56) 
nialignanc 3 Sec also Tumors 
C 3 tologic diagnosis of, G1 60-C5 
and cosinophilia, (case reports) 75 644-647 
mucormycosis of, (case reports) 79 357-361 
mycotic diseases of, in India, (Notes) 78 644-646 
nodules, calcified, in relation to bronchogenic 
carcinoma, CG 151-160 

normal, blood flow through nonventilated 
portions, GS 177-187 
ph 3 sical properties of, 80 38-45 

pneumoperitoneum in, ph 3 *siologic effects of, 

60 706-714 

pneumothorax in, 64 1-20, 21-26, 27-40, 127-140, 
141-150, 151-158 


post-thoracoplasty, resected, 60 406-418 
proteinosis, alveolar, of, (case reports) 80 249- 
251 

resection 

bronchial ulceration after, 69 84-91 
pulmonary function before and after, 72 453- 
46-1 

for pu!monar 3 * tuberculosis, bronchial disease 
in, GS 657-677 

sarcoidosis of, evolution of, (case reports) 
SO 71-77 

schistosomiasis of, chronic, 79 119-133 
-specific antibodies, in rabbits, 78 259-267 
specimens 

mcthyl-metacnlate in, 76 789-798 
occult tuberculous endobronchitis in, 77 931- 
939 

structure, in three dimensions after inflation 
and fume fixation, 79 764-772 
Busccptibi]it 3 to industrial dusts inhaled, 62 
(Supplement, July 13-21) 
suture in tuberculosis, 70 61-70 
tissue, vinbilit 3 of tubercle bacillus m, 59 429- 
437 

trauma at pneumothorax induction, 60 557-563 
tuberculoma of, 78 403-410 
tuberculous See also under Tuberculosis 
focus, primary, of, local reactivation in, 
78 547-502 

gas mixing in, 74 343-350 
resection 

in Hawaii, 80 6-11 

Instologic study of blood vessels in, 64 489- 
498 

tumor See Tumors 

vascular changes, in pulmonary tuberculosis, 
75 410-419 

ventilation, defective, analysis by timed ca- 
pacity measurements of, 64 256-278 
Lupus erythematosus 
cells 

in miliary tuberculosis, (case reports) 74 112- 
116 

in sarcoidosis, (correspondence) 74 811 
surgery in, (case reports) 77 338-345 
Lupus vulgaris cutis, fatality ratio for, 80 659-675 
Lymphadenitis 

mesenteric, complication of, (case reports) 

65 210-214 
tuberculous 

cervical, X-ray therapy in, (Notes) 74 641-644 
peripheral. X-ray therapy for, 68 157-164 
sodium salicylate in, (correspondence) 68 940- 
941 

treated by tuberculin desensitization, (case 
reports) 60 249-257 
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Lj mpljadenopathy 

intrathoracic, transient, in apparentlj healthy 
persons, 07 45-5S 
scalene, (Notes) 70 503-505 
Lj mphatics 

as drainage for parietal and visceral pleura, 
79 52-05 

pulmonary, in reference to emphjsema, 80 
(Supplement, Julj 50-50) 
role in development of bronchogenic tuber- 
culosis, 07 440-452 
Ljunph node(s) 

causing hemoptjsia, removal of, (case reports) 
05 200-209 

giant, hyperplasia of mediastinum, (case re- 
ports) 79 232-237 
hilus, calcified, 00 1-14 
mediastinal, cdcified, 02 213-218 
regional, calcification of, after BCG vaccina- 
tion, 73 239-245 

sarcoid, effect on tubercle bacilli of products of, 
01 730-734 

tuberculous, m children, enzjnnatic therapy 
for, 70 588-000 
complications, 70 010-022 
hemorrhage from abdominal aorta into 
jejunum through, (case reports) 
05 210-214 

in neck, axilla, and groin, 73 229-238 
treatment in accessible nodes, (editorials) 
64 091-094 

Lymphosarcoma See Tumors 
Lysis, cellular, in tuberculin sensitivity, 08 740- 
759 

Lysozyme (a) 

action on mycobacteria, 08 504-574 
lethal and cytologic effects on tubercle bacilli, 
67 217-231 

tuberculostatic substance in serum with prop- 
erties like, 64 669-674 

Lytic factor, against M luberctilosis, (Notes) 
72 859-862 

M 

Maeaeus mis See Monkejs 

Maorocyclon, in munne leprosy, (correspondence) 
76 915-916 

Madison sentence-completion form, (Notes) 
74 964-967 
Malachite green 

effect on growth of M tuberculosis, 74 50-58 
and Triton WR 1339, in charcoal media for 
tubercle bacilli, (Notes) 71 894-897 
Malignoncyfies) See also Cancer, Tumors 
pulmonary, cytologic diagnosis of, 61 60-65 
Marine Corps, tuberculin testing in, 62 518-524 
Marsilid® See Ipromazid 


Maryland, Univcrsitv of, tuberculosis in medical 
students at, 79 746-755 
Masks, gauze, efficiency of, 59 1-9 
Maximal breathing capacity Sec also Pulmonary 
function 

in obese subjects, (Notes) 80 902-903 
spirometric and Douglas Bag measurement 
comparisons, (Notes) 79 253-255 
Maximal cxpiratorj flo« rate apparatus for bed- 
side and office use, 80 724-731 
Maximal raidexpiratorj flow, 72 783-800 
Measles, and BCG vaccination, (case reports) 
72 228-230 
Media Sec Medium (a) 

Mediastinum 

ejata of, and neoplasms in children, 74 940-953 
electrocardiogram after, shift to the left in, 
64 04-70 
emphysema of 

complicating induction of pneumopentoneum, 
(case reports) 03 591-596 

after pneumopentoneum, (case reports) 
68 775-781 
Ijunph nodes in 

calcified, (case reports) 62 213-218 

hyperplasia of, (case reports) 79 232 
tuberculoma of, 64 327-352 
tumors of, 60 419-438 

cardiospasm simulating, (case reports) 63 597- 
602 

Medical schools, teaching of tuberculosis in, 
(editorials) 60 140-142 

Medical students, tuberculosis in, at Unnersitj 
of Maryland, 79 746-755 

Medium (a) 

agar, transparent, growth and enumeration of 
mycobactena in, 64 81-86 
artificial, used for detection of small numbers of 
tubercle bacilli from dispersed cul- 
tures, 65 572-588 

chick embrjo compared with ATS medium m 
isolation of tubercle bacilli, (Notes) 
76 703-705 

contrast, water soluble, in bronchography, 
68 760-770 

culture 

artificial, isolation of M tuberculosis on, 
(Notes) 70 912-915 

charcoal 

for ilf tuberculosis, 71 382-389 
drug susceptibilities, (Notes) 71 447-451 
for tubercle bacilli, 70 955-976 
Triton WR 1339 and malaclute green in, 
(Notes) 71 894-897 

for M tuberculosis, blood bank blood agar, 
(Notes) 71 762-764 

for tubercle bacilli, for diagnosis, 63 459-469 
companson of several media, 63 470-475 
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fort 

Dubos 

imctivnting isoninrid, (Notes) CS 2S4-285 

with penicillin 

instibihtj of, (Notes) SO 2G2-2G3 
for isolation of If (uhcrculosis from human 
discharges, (Notes) 61 318-321 
opg 

cage laid, elimination of prcoleamng, (Notes) 

70 G77 

ciiltnation of tubercle bacilli, (Notes) 
73 130-141 

ogg-jolk, for tubercle bacilli, 70 977-9SS 
ghcerol blood agar, response of acid fast 
chromogenic bacilli, 72 119-122 
liquid, growth of M tuberculosis in, 73 716-725 
liquid and solid, for detection of strcptomjcin 
resistance in If tuberculosis, G2 101- 
lOS 

relationship to growth, morphologj, and 
■virulence of M tuberculosis var 
aittim, GG 567-577 

Ecnusj nthetic, autoclavable, in tuberculosis 
laboratorj , (Notes) 78 788-792 
solid, for testing etreptomjcin susceptibilitj , 
02 481-490 

sj nthetic, liquid, new, for cultivation of Mj^co- 
bacterium species, (Notes) 80 267-268 
Triton malachite grecn-charcoal agar, (Notes) 
75 338-339 

Mega-esophagus Sec Achalasia 
Meningeal tuberculosis Sec Tuberculosis, menin- 
geal 

Meningitis 

bacterial, streptokinase-streptodornase in, 

71 12-29 

criTitococcal and tuberculous, in reticulum cell 
sarcoma, (case reports) 78 700-768 
wath miliary tuberculosis and leukemia, (case 
reports) 70 509-517 

pneumococcal, combined -with tuberculous, 
(case reports) 71 584 

pyogenic, ■with tuberculous meningitis, (case 
reports) 62 441-445 

serous intracranial, calcification after, (case 
reports) 78 101-105 
tuberculous, (correspondence) 78 485 
in adults, 74 830-834 
streptomycin-treated, 67 613-628 
antimicrobial drugs in, 69 192-204 
in children, 76 832-851 

combined with pneumococcal, (case reports) 
71 584-591 

corticotropin in, (case reports) 72 825-832 
cortisone in, (case reports) 73 99-109 
after cortisone therapy, 64 564-571 
discussion, (Notes) 65 637-640 


effect of induced hyperglycemia on glucose 
content of cerebrospinal fluid in, 
67 59-73 

experimental, isoniazid, iproniazid, strepto- 
mycin, and isoniazid-streptomycin 
in, 70 714-727 

fatal, during isoniazid-streptomycm therapy, 
(case reports) 72 653-658 
in guinea pigs, produced by lumbar intra- 
thecal inoculation, 66 722-731 
intracranial calcification after, 78 38-61 
isoniazid in, deleterious effect possible, 
(correspondence) 71 765-766 
during isoniazid therapy, (case reports) 

73 940-943, (correspondence) 74 480 
neomj cm failure as adjuvant to streptomycin, 

(case reports) 65 325-331 
neoplastic disease simulating, (case reports) 

69 1029-1036 

pathogenesis of, 64 408-418 
pathology of, 61 171-184 , 64 419-429 
pneumoencephalography in, 74 835-855 
during pregnancy, (case reports) 76 1079-1087 
prognosis of, 65 168-180 
and treatment, 80 388-397 
■with pyogenic meningitis, (case reports) 
62 441-445 

reaction to PAS simulating, (case reports) 
64 682-685 

with spontaneous recovery, (case reports) 
72 231-235 

streptodornase streptokinase in, 71 12-29 
streptomycin therapy in, 61 171-184 , 62 586- 
593 

therapy, specific, for, (editorials) 61 263-268 
treatment of, 69 370-382 , 74 (Supplement, 
August 221-224) 

results in 549 patients, 69 13-25 
tuberculin in, (case reports) 74 277-283 
vascular lesions in, (case reports) 61 247-256 
in vitro susceptibility of tubercle bacilli in, 

74 (Supplement, August 232-240) 
Mental patients 

tuberculosis morbidity and mortality among, 

70 32-48 

tuberculous, reserpine in, (Notes) 74 457-461 
Mesenohyma, extrapleural, (case reports) 75 638- 
643 

Mesothelioma See Tumors 
Metabolism 

bacillary, effect of isoniazid on, 80 404r-409 
carbohydrate, associated with amithiozone, 
(case reports) 66 373-377 
nitrogen, in nontuberculous patients receiving 
isoniazid, 68 207-211 

of tubercle bacillus, production of a pharma- 
cologically active metabolite, 63 100- 
107 
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Mctabohte(8) 

of M tuberculosis H37Ilv and n37jRa, differ- 
ential response to, (correspondence) 
C2 333 

ncutralizntion bj, of isoniazid actnitj, 73 735- 
747 

Mctbanol c\lrncts 

of tubercle bacilli, (correspondence) 74 S07-S0S 
immunizing effect on mice, (Notes) 73 781-784 
Mcthcmoglobin, and hemoglobin values in tuber- 
culous patients on isoniozid therapj, 
(Notes) 08 25G-2S9 

Methemoglobinemia following treatment mith 
PAS, (case reports) 70 SG2-SGG 
Methjlcne blue reduction time of scrum, tuber- 
culosis influence on, (Notes) 70 907- 
909 

Methjl-mctacrilato, in lung specimens, 7G 7S9-79S 
Mice 

antituberculosis chemotherapeutic actintj in, 

64 541 

antituberculosis immunity and nutrition in, 
77 93-105 

brains, Mycohactenum X in, 71 SS-9G 
lesions of, 71 97-111 

immunity, se\ differences in, 75 G1S-G23 
infection with tubercle bacilli, relation between 
dosage and sur\ival time, C4 534-540 
intravenously infected, isolation of tubercle 
bacilli from feces and gastric con- 
tents, C2 481-483 

nonpathogenic, wable tubercle bacilli in, 
76 280-294 

PAS-streptomj cm therapy in, 62 156-159 
thioureas, substituted, in tuberculosis in, 
70 121-129 

Triton A-20 in antituberculosis activity in, 

65 718-721 
tubercle bacilli in 

small numbers detected in dispersed cultures, 
65 572-588 

virulent, detected when coevisting nith at- 
tenuated bacilli, 70 1053-10G3 
in tuberculosis, experimental 
antagonism of isoniazid-streptomycin in, 
(Notes) 68 277-279 

controlled with intermittent streptomycin, 
viomycin, isoniazid, and strepto- 
myclidene isonicotinyl hj drazine, 
(Notes) 68 292-294 

isomazid in, 65 357-364, 376-391, 392-401 
combined chemotherapy with, 68 411-418 
pyrazinamide in, 65 511-518 
tuberculous 
EGG m, 68 451-454 

tuberculin shock in, (Notes), 68 629-630 
vaccination with BCG, n-hexadecane as ad- 
juvant, 75 624-629 


Microbial persistence modified bj isoniazid, 
(Notes) 76 lIOG-1109 

Micrococcus pyogenes \ar aureus, sensitization of 
guinea pigs to, m presence of "wax” 
of acid fast bacilli, 69 241-246 
Microculturc, in blood of tubercle bacilli in 
pathologic Bpecjwcns, (correspond- 
ence) 73 785-786 

Microculturc method for isolation of tubercle 
bacilli, (Notes) 75 1007-1008 
Microlithiasis, pulmonary aheojar, (case re- 
ports) 75 122-134 
Microorganism (s) 
acid-fast 

growth characteristics of, (Notes) SO 744-746 
procedure for differentiating between. 76 468- 
479 

anomjcin actmtj against, in iitro and in tno, 
63 17-24 

Microradiographj , in emphjscma, 80 (Supple- 
ment, Julj 104-112) 

Microscopj 

and culture of M tuberculosis, in BCG-aac- 
cinated mice, 79 484-491 

electron 

effect of PAS-isoniazid-\nom>cin on tubercle 
bacilli, (Notes) 73 296-300 
in studj of mj cobacteriophages, 76 964-969 
of tubercle bacilli, streptomj cin-treat ed, 
70 328-333 

fluorescence, of M tuberculosis, 65 709-717 
of M tuberculosis, from sputum of isoniazid- 
treated patients, 70 349-359 
phase contrast, of corneal tuberculosis, 74 1-6 
Middle age, resection in, 73 40-51 
Middlebrook-Dubos hemagglutination test See 
Hemagglutination 

Middlebrook-Dubos titer, and serum protein 
electrophoretic pattern in BCG- 
vaccinated tuberculous children, 
(Notes) 79 522-524 

Middle lobe sjndrome, roentgen therapj m, 
(case reports) 76 291-297 
Miliary tuberculosis See Tuberculosis, miliary 
Militarj personnel of World War II, pulmonarj 
tuberculosis in, 75 1-40 

Mihtarj tuberculosis hospital, histoplasmosis 
in, (Notes) 75 833-835 

Miners, coal See Pneumocomoses, anthracite 
"Mimmal,” sopliistrj in use of the word, (corre- 
spondence) 79 681 

Minima] tuberculosis See Tuberculosis, minimal 
hlitochondna, and nuclei in M tuberculosis, 

67 59-73 

Monaldi procedure, 65 S3-S7 
Moniliasis See Mj coses 
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Monkrs ^n) 

p'Tcft of nftt ration of pulmonnr\ nrforii! cir- 
eiililton on tulHrcnlo-iii in, CCt SS-fiS 
i«oni‘vrul tovieit\ for, (corrt'^pomlonco) r»S 170 
Mncncn nnihtti nnlituberculo'-B Ihornjn in, 
To Ji’.-ill 

Mncieo* iruo, 7/ nip- fa/i' iti, (Xotci) "5 SIO- 
r’K-u-^ 

I'o iintul (oxicitx for, iw T9‘<'S0T 
patl osi'nic($\ of nl\picnl cliromopicnic bnc 
lonn for, 75 10'>-179 
tvbrrculo'i* in, 72 204-20'' 

^IonofM(^, tminmnlx •siudiO'i ■nilli, 7“' 221-231 
Mo’ionuc!ef".i«, infoetiou'!, Hinuilntcd b\ PAS 
inclion, (cvo ri*port«) 72 S33-S39 

Morbiditx 

rilc', in tnbr-e«Io'si«, 1>1 5''-50 
in household Lv«ocnfc?, G'i 111-127 
tub<'rctiIo'>is 

nmotif; mint'll pilicnts nnd ^rnerM populn 
lion, 70 32-lS 

rcb'trd to tnbprculin £rn«iti\il% and bod\ 
biidd, 7o 517-539 
trrnd, C7 279.2Ss'. 

MorphoJoRj of fat d tubprcuIo‘!i‘i in childhood, 71 
(Supplement, August 7-12) 

Mortabtv 

rate?, in tuberculosis, 01 39-50 
in hou-ehold 'issoeiatts, 05 111-127 
tuberculosis 

among mental patients and in general popu- 
lation, 70 32-18 

among residents of large citic? (1947-1049), 
00 109-110 
Mouse See Mice 

Mouth wash, detection of tubercle bacilli in, 
71 371-3S1 

Mucin, hog gastric, in experimental tuberculosis, 
(Notes) 77 1005-1011 

Mucoid impaction of the broncbi, 70 970-982 
Mucoprolcms in pleural effusions, 70 247-255 
Mucornij cosis Sec Mj coses 
Mucosa, bronchial, regcncratiae \crsus atypical 
changes in, 79 591 

Multiple sclerosis, isoniazid in, 70 577-592 
Murmur, millwheel, prcsumablj caused by air 
embolism in pneumoperitoneum, 
(case reports) 70 1092-1095 
Mj asthenia gravis, with malignant thymoma, 
(case reports) 72 381-385 
Mycobacteria 

affected by Su 1900, Su 3008, and Su 3912, 77 094- 
702 

amithiozone resistance and action in, mech- 
anism of, 80 559-508 
arithmetic linear growth of, 00 750-701 
asparaginase of, (Notes) 70 920-921 


ntjpical 

antimicrobial effect on, 78 454-401 
ch iractcnzation b^ microcolonial test, 
70 151-107 

comparative pathogenicitj of, in experi- 
mental animals, SO 870-^ 
in IIcLa cells, 77 908-975 
infections from chronic pulmonary disease 
from, SO 188-199 
isolation of 

from henlthj persons, (Notes) SO 747-749 
and Nocardia, 70 45M07, 4GS-479 
niacin production of, 77 009-074, 075-080 
atxpical chromogenic 

fluid tluogh collate medium m, (Notes) 
77 350-358 

pathogeniciU of, for rhesus monkey, 75 109- 
179 

in pulmonary disease, 75 180-198 
nvirulcnt, metabolism of, GO 410^35 
biologic properties after Iipid extraction, 

79 290-300 

carbolfuchsin stained, in diagnostic films, 
74 597-007 

catalase ciiZMnc of, 77 146-154 

in cell and tissue cultures, 77 789-SOl 

cells, crude, biologic activitj of, (Notes) 

80 274-270 

in chick cmbr\o, influenced bj temperature, 
73 050-073 

from cold blooded animals, 77 823-838 
communition bj ultrasonic exposure, (corre- 
spondence) 76 914-915 

comparison between atjpical and selected 
strains, (Notes) 76 497-502 
cooperatix e study, (correspondence) 72 800-870 
cord formation and virulence, 78 83-92 
cording and cj toohemical reaction, 73 074-680 
cnzjTnatic charactcnstics of suspensions of, 
(correspondence) 61 270-271 
extracts in inactivation of isoniazid, 72 196-203 
filtration, from organic solvents, 77 290-300 
fluorescence microscopy in detection of, in tis- 
sue sections, 68 82-95 
in fowl embrjos, 73 276-290 
genetics of, detection of small numbers of 
virulent tubercle bacilli when co- 
existing with attenuated bacilli in 
the mouse, 70 1053-1063 

growth of 

and enumeration, in transparent agar me- 
dium, 64 81-86 

oxygenation and aeration effect on, 70 665-671 
rates, in biochemical studies, (Notes) 79 94- 
90 

infection, mycobacterial, heterologous and 
homologous immunity in, 76 70-89 
lysozyme action on, OS 564-574 
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Vi-roMrfma eont 

nnd mtimmnlmn cells in tissue culture, (corre- 
spondence) 75 317-318 

met'ibohsm, rcJstionsliip of isoninzid to, 75 C2- 
70 

in mice, intlucnccd bj temperature, 73 050-073 
neomjem nctnit^ on, GO 7S-S9 
ncutnl red reactions on, (rCotcs) 70 520-530 
niacin test in dislinguisbinR, (Notes) 79 C03-C05 
nonpatliogcnic, ns source of error in diagnosis 
and drug suscoptibilita tests, CS 557- 
503 

OMdatmn reduction djes in determining airii- 
Icnco, tn ittro, 05 187-193 
paratuborcic bacilli, skin reaction to products 
of, 79 731-737 

photochromogcnic, infections Mitli, cbemo- 
thcrapj and patbologa, SO 522-534 
prccipitins of, agar diffusion, 73 G37~0'19 
preservation of, bj desiccation in tactio, GO G21- 
027 

purine cnzjmcs in, (Notes) 00 240-213 
resistance to lijdrazines of isonicotinic acid, 
(Notes) 05 754-774 
saprophj tic 

fluid thioglj collate medium, (Notes) 77 350- 
35S 

and tubercle bacilli, differentiation of, 
(Notes) 74 94S-9G0 

species, new sjnthctic liquid medium for culti- 
vation of, (Notes) SO 207-208 
in tissues, retention and differentiation of, 
74 COS-OIS 

tjpical, niacin production of, 77 009-074, 
075-080 
virulence of 

effect of ammonium ions on abihtj of, to 
bind neutral red, (correspondence) 
GO 384 

metabolism, 60 410-435 

ovidation-reduction djcs for determination 
of, (correspondence) G6 382-383 , 08 
780-787 

in intro 

modification of oxidation reduction dje 
test for determination of virulence 
of, (Notes) 66 99, 69 599-603 
Mycobactenaceae, urease activitj in, (Notes) 
65 779-782 
Mycobacteriophage (s) 
biologic properties of, 80 543-553 
D-29, inbibition of, mtb human tubercle bacilli, 
by serum factor, SO 12-18 
electron microscopic studies of, 76 964-909 
Mycobactenum 
amum 

drug resistance relationship to gron th phase, 
(Notes) 76 298-300 


isoniazid resistant, (Notes) 77 519-523 
relationship of medium to gron (li, morphol- 
ogx , and x irulencc, 00 507-577 
sulfatluazolc resistant, in prci cntion of 
streptomjcin resistance, (Notes) 
70 301-307 

balnct, in mice, immuniti, heterologous and 
homologous, 7G 70-89 

bxtlyrtcum, temperate bacteriophage from, 
SO 232-239 
forhnlum, 72 53-03 

bacteriologj and pathogenicitj for labors 
torj animals, 70 lOS-122 
leprae, separation from tissues bj enzjane 
digestion, (Notes) 74 152 
leprae murium, microbial population counts 
with anti leprosi drugs, 69 173-191 
paratubcrculosis 

chemical constituents of, (Notes) 77 712-715 
susceptible and resistant to isoniazid and 
hjdrogcn peroxide, differential up 
take of isoniazid-C‘* bj, (corre- 
spondence) SO 110-111 

phlct, specificities of aqueous and saline ex- 
tracts, 73 503-570, 571-575 
ranac, cross resistance to 28 antimjcobactcrial 
agents, C9 207-279 

isoniazid dependent strains, (Notes) 08 631- 
033 

ncomjcin and dihx drostreptomj cm resist- 
ance in, 02 280-299 

smegmatts 

metabolizing glucose, (Notes) 73 589-592 
stained with indicator dies, phagocytosis of, 
74 552-505 

atreptom} cm mbibitwg groirtli of, 71 743-751 
tuberculosis Sec also Tubercle bacilli 
action of cjclosormo on, in iitro, (Notes) 
72 235-241 

antituberculosis drugs in, combined, (Notes) 
78 121-126 

autoljsis, glucose and oxygen m, 73 907-916 
BCG, metabolism of isoniazid by, (Notes) 
78 806-809 

^-propylal - 7 -buy lal-imme inhibiting, (Notes) 
76 1094-1096 

bovine, in experimental tuberculosis, 68 220- 
228 

catalase activity, 78 735-748 
cbick yolk sac technique in, (Notes) 77 511- 
615 

constituents, 61 79S-S0S 
correlation of biologic properties ’cith infra- 
red speotrums, 65 477-480 
cultural properties, in resected pulmonary 
lesions of patients treated nith strep 
tomycin-PAS, 68 727-733 
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Jjfycobac/tntim, lubercutosis, cent 

culture 

chamber method, (Notes) 72 393-397 
charcoal, 71 382-389 

colorimetric catalase test in, (Notes) 71 
305-307 

compared mth mouse and guinea pig inocu- 
lation, 69 92-103 

comparison of laryngeal swabs and gastric 
aspiration for, 67 598-603 
comparison of tracheal and gastric lavage 
in, 68 926-932 

medium for, blood-bank blood agar, (Notes) 
71 762-764 See also Medium(a) 
method, (Notes) 69 304-306 
negative, procedure with, (correspondence) 
69 128 

obtained by incubation beyond the normal 
7- or 8-veek period, (Notes) 69 307- 
308 

preservation by freezing, 62 99-100 
purified tuberculin fraction from, (Notes) 
69 300-303 

from resected lesions, comparison of bovine 
albumin and physiologic saline in, 
(Notes) 70 370-372 
by slide-culture method, 72 330-339 
sputum for, obtained during local anesthe- 
sia, (Notes) 74 977 

urine, during chemotherapy, 70 149-154 
dissociation, 62 (Supplement, July 22-33) 
drug susceptibilities, (Notes) 71 447-451 
rapid method for determination, (Notes) 
78 111-116 

results of zn intro test for, 63 679-693 
enzymatic reactions of, and action of strep- 
tomycin, 65 722-734 

filterable forms, (correspondence) 69 473-474 
fluid thioglycollate medium in, (Notes) 77 
356-358 

fluorescence microscopy in, 65 709-717 
generation time on solid and liquid media, 
74 50-58 

growth 

delayed, from resected lung specimens, (cor- 
respondence) 71 319 
in liquid media, 73 716-725 
measurement, 62 87-90 
from resected specimens under various 
atmospheric conditions, (Notes) 70 
910-911 

H37Ra strain, mechanical agitation in growth 
of, (Notes) 79 813-815 
H37Rv strain 

activity of antituberculosis drugs, 59 461- 
465 

catalase activity, (Notes) 80 257-258 


development of atypical variants zn intro 
with isoniazid-streptomycin, (Notes) 
78 921-926 

leukocytic susceptibility to tuberculin in 
guinea pigs infected with, (Notes) 
76 888-891 

mutant, protein precipitated by, (corre- 
spondence) 77 1031-1032 
specificities of aqueous and saline extracts, 
73 563-570 

in HeLa cells, 77 423^35 
infection in mice, 73 251-265 
infrared spectrums of, 63 372-380 , 69 505-510 
isolation of 

on artificial media and embrjmnated eggs, 
(Notes) 70 912-914 

in egg yolk media, (Notes) 72 863-865 
from human discharges, use of Dubos-type 
medium containing penicillin, 
(Notes) 64 318-321 

microculture technique, (Notes) 73 576- 
580 

and isoniazid 

action within phagocytes, (Notes) 65 775- 
776 

activity in, neutralized by metabolites, 
73 735-747 

inhibition by pyndoxal, 76 568-578 
resistance, 70 442-452 
hemin as growth factor for, 69 797-805 
peroxide formation in media for, 75 
476-487 

strains, virulence of, 71 799-809 
-susceptible and -resistant strains, catalase 
and peroxidase activities, (Notes) 

79 669-671 

kanamycin in, (Notes) 78 138-139 
lack of significant zn intro susceptibility to 
pyrazmaraide on solid media, (Notes) 

67 391-395 

late emergence in cultures of resected lesions, 

70 191-218 

lipids, infrared spectroscopic exaimnation of, 

73 529-538 

lung cyst infected by, (case reports) 69 1037- 
1041 

lytic factor against, (Notes) 72 859-862 
medium (a) See Medium (a) 
metabolism, isoniazid effect on, 80 404-409 
metabolites, differential response to, (corre- 
spondence) 62 333 
neomj cm aotivitv, 60 78-89 
nuclei and mitochondria m, 67 59-73 
PAS-resistant, (Notes) 77 346-349 
persistence, in drug-treated animals, 77 473- 
481 

photosensitivity, 71 112-125 

"plasma factor” in leukocjte cjtoljsis in 
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JfycotxicJfriuin, Jubfrculosu, coni 

guinea pigs sensitized with, (Notes) 
79 244-245 

preservation of cultures bv freezing, (Notes) 
Cl G9&-697 

protein fraction, CG 344-334 
in relation to B abortus, (correspondence) 
74 4iS 

in resected lesions, 77 245-259 
resistance 

to drugs, 64 4S3-507 
of monocjtcs to, 77 43G-419 
to streptomv cm 
in children, GG C3-7G 
medium for detection, C2 401-408 
-resistant strain, effect of Triton A-20 and 
pH on strcptomjcin susccptibilitj 
of, C2 91-98 

self-inoculation bj a diabetic woman with, 
(cose reports) G9 81S-S23 
sexual cj cle, possibilitj of, (correspondence) 
03 721 

slide culture method for detection, GO 51-Gl 
in sputum, detected bj pepsin digestion and 
interface concentration with pen- 
tane, (Notes) 75 148-152 
stained with indicator djes, phagocj tosis, 
74 552-5G5 
streptomj cm 

-dependent strains, (correspondence) 59 
219-220 

-resistant, 59 438—448 
susceptibilitj to, G1 705-718 
effect of Triton A-20 and pH on, G2 91-98 
plate method tor determining. Cl 578-581 
in mlro, 59 33G-352 

sunlamp irradiation effect on, 71 112-125 
utilization of asparagine as source of nitrogen 
for growth, 68 127-135 

vaccines from gamma-irradiated, and from 
Brucella suis, (Notes) 79 374r-377 
Vall4e, isoniazid-resistant mutant, immuniz- 
ing properties of, as compared with 
BCG, (Notes) 70 527-530 
viability of 

in embalmed human lung tissue, 59 429-437 
in isomazid, 69 1022-1028 
in isoniazid-treated lesions, /O 102—108 
viomycm 

active against, 63 1-4 
effect on, in vitro and in vivo, 63 17-24, 25-29 
virulence 

in chick embryo, 74 249-257 
by intracisternal test, 76 426-434 
microcolonial test for, il 361—370 
vitamin analogues affecting, 62 (Supplement, 
July 34-47) 


in tito and in vitro observations on, 74 428- 
437 

in iitro, trjTisin effect on, 76 279-285 
Zcphiran® in isolation of, (Notes) 74 284- 
2S8 

tuberculosis 607 

effect of nitrogen on growth, riboflavnn pro- 
duction and Bj-nthcsis of a pharma- 
cologicallj active metabolite, 68 
119-126 

metabolism, 71 260-265 
ulccrans 

infections, clicmotherapj in, 75 266-279 
m mice, heterologous and homologous im- 
munit} m, 76 76-89 
X 

infectivntj and immunogenicitj of, in mice, 
79 47-51 

in mouse brains, lesions of, 71 88-96 
Mj coses Sec also Fungi and Fungal antigens 
actmomj cosis 

chemothcrapj in, 63 441—448 
pulmonarv, diagnosed bj lung biopsj, (case 
reports) 76 660-668 

aerosol amphotericin B m, (Notes) SO 441-442 
blastomj cosis, sjstemic, and chemotherapy 
m pulmonary tuberculosis, (case 
reports) 68 615-621 

coccidioidal cavitj , recurrence after resectional 
surgerj, (case reports) 71 131-136 
coccidioidal granuloma, acute, disseminated, 
(case reports) 63 476-479 
coccidioidomj cosis, 73 501-518 
acute disseminated coccidioidal granuloma, 
(case reports) 63 476-479 
contagiousness, 61 95-115, (correspondence) 
441 

in contacts, 59 632-642 
infection in guinea pigs by contact with dis- 
eased animals, 61 106-115 
spherules in sputum exposed out of doors, 
61 95-105 

disseimnated, 75 828-832 
and tuberculosis, 59 415-428 
experimental, nj statin in, 72 64-70 
puhnonarj , (correspondence) 61 158 
coccidioidin skin reaction, (case reports) 
79 78 

coexistent with tuberculosis, 67 477-489 
with lymphosarcoma and alveolar-capillarj 
block, (case reports) 78 468-473 
surgerj in, complications, 77 17-21 
and tuberculosis 

concomitant, (case reports) 61 887-891 
pulmonarj , 70 109-120 

cryptococcal and tuberculous meningitis com- 
plicating reticulum cell carcinoma, 
(case reports) 78 760-768 
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cnplococco'-i'^, pulmomr\, (cnso report's) 
f.9 nC-120 

fungil disc'i'se c\i‘itinp with pulmotinrj tubcr- 
cnlo-iis, (CISC reports) 72 GC7-G71 
Rcotnchosis, pulmon'\^^ , (ense reports) 70 
2S6-290 

histopl-wmosis, (case reports) 07 37G-3S-t, 77 
719-703 

acute, bcuitii, (case reports) 09 025-030 
with Addison's disease ind piilnionar> tuber- 
culosis, (cose reports) 72 G75-0S4 
causinc bronchobthiasis, (case reports) 77 
102-107 

c v\ilar\ 

chronic, progrcssisc, clinical aids in diag- 
nosis, 75 93S-94S 

progrcssi\c, in tuberculosis hospitals, 

73 009-019 
chronic, 72 271-290 
communicabihts of, 03 538-540 
diagnostic aids in, (ease reports) 70 300-302 
epidemics, OS 307-320 

lung nodules in, surgical significance of, 
(case reports) 09 S29-S3G 
in mihtarj tuberculosis hospital, (Notes) 
75 S33-S35 

prc\alcnce, histoplasmin conversion rate as 
indication of, 09 234-240 
pulmonarj , 07 153-470 
chronic 

chcmothcrapj in, 75 912-920 
in prcgnancj, with spontaneous pneumo- 
thorax, (case reports) 75 111-121 
diagnosed bj scalene node biopsj, (case 
reports) 00 497-500 

pulmonarj cavitation due to, (ease reports) 
00 111-115 

rocntgenographic patterns in, 70 173-194 
small outbreak, 78 570-582 
vena caval obstruction by, (case reports) 
77 848-857 

moniliasis, pulmonarj, (case reports) 77 329- 

337 

mucormj cosis, pulmonarj, (case reports) 79 
357-301 

laboratory diagnosis of, 01 090-704 
nocardiosis 

chemotherapy for, 03 441-448 
pulmonary, 73 485-500 
Mycostatin® See Nystatin 

Myocardium, tuberculosis of, (case reports) 

74 99-105 

heart block change in, (case reports) 05 332- 

338 

Myvisone See Amithiozone, Thiosemicarba- 
zonefs) 


N 

National Tuberculosis Association, fiftieth anni- 
versarj, (editorials) 09 031-033 
Navajos, tuberculosis among, (editorials) 01 
580 , 501, 80 200-200 

Navv 

stroptomjcin regimen studj in, July 1940- 
April 1949, 00 715-754 
tuberculin testing in, 02 518-524 
Necrosis 

of basal nuclei, in thrombosis of cerebral vessels, 
(case reports) 01 247-250 
caseous, protein and nucleic acid in, 77 100-119 
Needle biopsj Sec Biopsj 
Negro (cs) 

American, tuberculosis control among, 00 
332-342 

tuberculous pneumonia in, 00 343-353 , 68 382- 
392 

Ncomj cm 

activitj on ^f iubcTculosts and other mycobac- 
teria, 00 78-89 

aerosol, in pulmonary tuberculosis, (Notes) 
78 135-137 

in clinical tuberculosis, 03 427-433 
in experimental tuberculosis, 02 300-306, 345- 
352 

failure as adjuvant to streptomycin in tuber- 
culous meningitis, (case reports) 
65 325-331 

resistance, genetic studies of, 62 286-299 
Neonatal period, tuberculosis in, 77 418-422 
Neoplasm(s) Sec Tumors 
Neotetrazolium 

chloride, in tubercle bacilli cultures, (Notes) 
08 025-628 

inhibition test, 77 662-668 
Nephrectomy, partial, for tuberculosis, 66 744-749 
Nervous system, central 
isoniazid effect, 69 261-266, 759-762 
isoniazid-iproniazid effects, 69 261-266 
Neuritis, peripheral 

and iBoniazid metabolism, 70 266-273 
in isoniazid treated patients, (case reports) 

70 504-508 
Neuroma See Tumors 

Neuropathy, peripheral, in tuberculous patients 
treated with isoniazid, (case reports) 

68 458-461 

Neurotoxicity, of dihydrostreptomycin 

effects of longer term therapy, 63 312-324 
sulfate, 65 612-616 
New York City 

tuberculosis deaths in, (Notes) 77 516-518 
tuberculin testing, (Notes) 69 1057-1058 
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N«ncm 

production of tjpicol and ntjTUcal m^cobnc- 
(cnn, 77 GG9-C7i, G75-GS0 

test 

in differentiation of tubercle bacilli, (Notes) 
79 810-S12 

in distinguishing nijcobactcria, (Notes) 
79 GG3-CG5 
Nicotinamide 

activation, in acidic environments, tn vtlro, 
(Notes) 70 74S-75-I 

-pj razinamide, intracellular activation, 74 
71S-72S 

tberapj of lingual changes in tuberculous 
patients, 62 3GO-373 

Nicotimc acid, in mj cobactcria, metabolism of, 
75 629-537 

Nitrogen 

asparagine ns source of, for growth of V tuber- 
culosis, 68 127-135 

clearance, in ventilatorj cflicicncj , 72 465-47S 
effect, on gronth, riboflavnn production and 
sjnthesis of pharmacologicallj ac- 
tive metabolite, 68 119-126 
influence on antimicrobial activ itj , 67 503- 
508 

metabolism, in nontuberculous patients re- 
ceiving isoniazid, 68 207-211 
Nitrous fumes, exposure to, 76 398-409 
Nocardia See Fungi 
Nocardta aslcrotdes See Fungi 
Nocardiosis Sec Mycoses 
Node(s) Sec Ljrniph nodes. Scalene nodes 
Nodule(s), pulmonarj 

found in commumtj roentgonographic survej, 
79 427-439 

in histoplasmosis, surgical significance of, 
(case reports) 69 829-836 
Bolitarj, calcification in, (case reports) 74 
106-111 

Nontuberculous disease, isoniazid prophvlaxis in, 
(correspondence) 78 485-487 
Nontuberculous infections, immumtj in, (edi- 
torials) 71 592-595 

Nose, snab cultures in pulmonary tuberculosis, 
(Notes) 80 909-910 

Notes 

Actinomycetales, susceptibilit 5 to isoniazid, 
compared with other synthetic and 
antimicrobial antituberculosis agents, 
67 261-264 

adenitis, tuberculous, 23 cases treated with 
isoniazid alone, 74 136-141 
adrenocortical hormones in eyperimeutal 
tuberculosis in adrenalectomized 
mice, 77 536-538 


ammo ncid(8), studj of 
metabolism, with urine from tuberculous 
patients, 76 867-870 

related to the problem of host resistance to 
tuberculosis, 66 378-380 
amphotericin B 

aerosol, innocuousncss and possible therapeu- 
tic use, 80 411-412 

determination of serum concentrations in 
man of, 77 1023-1025 

antituberculosis drugs, mechanism of the com- 
bined effect, 78 121-126 

autoclavablc medium, semis 3 nthetic, for a 
routine tuberculosis laboratorj , 78 
788-792 

bacilli, acid-fast 

atjpical, an expanded schema, 80 434-437 
chromogenic 

classification and susceptibilities to chemo- 
therapeutic agents, 76 697-702 

from human sources, in tifro response to a 
number of antimicrobial agents on 
glv ccrol-blood agar medium, 72 
119-122 
nontuberculous 

recovered from human sources, 76 683-691 
studies on, penicillin susceptibihtj , 
76 675-677 

wild-tjpe, tvpical and atj-pical, titration of 
cord formation ns a measure of patho- 
genicitj of, 78 799-801 

bacteriologic specimens, agitator for, 70 176-177 
BCG 

biologic activutj of crude extracts of, 78 
939-943 

immunization, lack of circulating antibodies 
after, as assaj ed bj the globuhn titra- 
tion technique, 78 793 

and its isomazid-resistant mutant in guinea 
pigs, coraparativ'C stud 3 of the vac- 
cinating properties of, 75 656-658 
new method of production, 64 698-701 
present status of studies, 68 462-466 
vaccination, in Republic of Panama, 67 
522-525 

v’accine 

harvesting and dispensing apparatus for, 

63 613-614 

nevs method of counting viable organisms in, 

79 816-817 

viabilit 3 , 63 714-716 

influence of methods of preparation on, 

64 695 

vital staining method for the rapid estima- 
tion of the bacterial count, 78 785- 
787 
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bonzojl para-nmmosalicylio acid, biochemical 
aspects of metabolism of, 75 1003- 
1006 

breathing capacitj, ma-amal, comparison of 
spirometric and Douglas Bag meas- 
urements, 79 253-255 
bronchograms, under hj-pnosis, 79 525 
bronchoscopy 

in diagnosis and localization of bacteriologi- 
cally positive tuberculous lesions, 
73 5SG-58S 

sputum examination after, 77 716-718 
bronchospirometry, vital capacity in, 76 320- 
321 

calcium benzojl PAS, 75 667-669 
Candida albicans 

and adjuvants, experimental sensitization 
of guinea pigs -mth, 76 692-696 

incidence of, in sputum of tuberculous pa- 
tients, 72 513-545 

means for detecting M tuberculosis on cul- 
ture media, 75 836-S40 

case finding, tuberculosis, in psychiatric hos- 
pitals, 79 537-540 

chemotherapeutic compounds, antituberculosis, 
decomposition of, with reference to 
susceptibility tests, 73 593-596 
chemotherapy 

in chronic fibrocaseous pulmonary' tuberculo- 
sis, relapse rates after, 71 302-304 

in pulmonary tuberculosis, evaluation of 
Part 1 High doses of isoniazid-PAS- 
pyridoxine, 78 773-778 
Part II Daily streptomj'cm plus high doses 
of isoniazid-PAS-pyndoxnne, 78 779- 
784 

regimens emplojung isomazid alone and in 
combination with intermittent strep- 
tomjcin in tuberculosis, incidence 
of bacterial resistance encountered 
with, 67 106-107 

chronic bronchitis, some clinical, pathologic, 
and baoteriologic aspects, 75 340- 
342 

Cocctdioidis tmmitis, sporulation of 3 strains of, 
inhibitory effect of peptone on, 74 
147-148 

“coin” lesions of the lung, 73 134-138 
corticotropin, effects of decreasing dosages upon 
the course of ocular tuberculosis in 
the rabbit, (Notes) 69 1051-1053 
cortisone, effect 

on electrophoretic patterns and the hemagglu- 
tination reaction in the course of 
childhood tuberculosis, 73 964-965 

of minimal dose combined with a subeffective 
dose of dihydrostreptomycin on ex- 


perimental guinea pig tuberculosis, 
67 101-102 

C-reactive protein, in pulmonary tuberculosis, 

74 464-467 
cycloserine 

alone and in combination with other drugs in 
experimental guinea pig tuberculosis, 

75 510-513 

clinical, bactenologic, and pharmacologic 
observations upon, 74 128-135 

effect 

on experimental tuberculosis in guinea 
pigs, 72 117-118 

on growing and resting tubercle bacilli, 

72 685-686 

evaluation, with high dosage of isoniazid in 
chronic treatment-failure pulmonary 
tuberculosis, 80 269-273 
-isoniazid, in ambulatory treatment of active 
tuberculosis after failure of previous 
chemotherapy , 80 89-94 
physiologic disposition of, in experimental 
animals, 74 802-806 

psychologic side effects produced by, in treat- 
ment of pulmonary tuberculosis, 

73 438-441 

-pyrazinanude, in treatment of pulmonary 
tuberculosis, 78 927-931 
therapy, in tuberculosis in humans, 74 121- 
127 

toxicity 

considerations of, 75 514-516 
and pharmacology, 74 972-976 
-viomycin, in treatment of pulmonary tuber- 
culosis, 79 90-93 

tn vitro action on M tuberculosis, 72 236-241 
cystoscopes, studies on sterilization of, 76 909- 
911 

4 4'-diaminodiphenyl sulfone, excretion prod- 
ucts of, 72 123-125 

dihydrostreptomycin, purified, 73 776-778 
discharge, length of stay and criteria for, in a 
large tuberculosis center, 74 961-963 
drug therapy, effect of, upon survival of tuber- 
culous patients, 74 968-971 
electrophoresis 

serum protein paper patterns 
and Middlebrook-Dubos titer in tuber- 
culous children after BCG vaccina- 
tion, 79 522-524 

preliminary observation with use of, as an 
index of progress in the tuberculous 
patient, 76 892-895 

of tuberculous patients presenting thera- 
peutic problems, 75 999-1002 
zone, in starch gels, report on Smithies 
Method in normal adults and in 
patients with tuberculosis, 78 932-933 
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emphysema, mediastinal, pathogenesis of, 
complicating therapeutic pneumo- 
peritoneum, 7C S97-S9S 
empjema, tuberculous, pH of, 67 103-105 
enzymes, use of, to aid filtration of oropharyn- 
geal washes through membrane filter, 
79 641 

S-ethjl-n-cjsteine, clinical trial in pulmonary 
tuberculosis, 74 142-144 
ethyl-thio-formyl compound, with antituber- 
culosis actmtj, 77 1017-1018 
fungi, investigation into the role of, in pulmo- 
nary diseases in India, 78 644-646 
glycerol, traces of zinc in, 74 145-146 
HeLa cells, growth characteristics of acid-fast 
microorganisms other than tubercle 
bacilli in, 80 744-746 

Hi Intensity ultraviolet, effect of, for steriliza- 
tion, 77 457—458 
hinconstarch 

metabolic products of, 74 798-801 
seromucoid (serum mucoprotem) values in 
patients undergoing therapy by, 
78 131-134 

Htstoplasma capsulatum 
and Blastomyces dcrmaiUtdis polj saccharide 
skin tests in humans, 80 264-266 
challenge of Macacus trus with, 75 849-851 
laboratory infection with, 72 690-692 
Histoplasmin 
sensitivity 

in Alaskan natives, 79 542 
urban focus of, 79 83-86 
Histoplasmin H-42, dose of, for skin testing, 
77 546-550 

histoplasmosis, problem of, in a military tuber- 
culosis hospital, 75 833-835 
Hooke’s law, application to the elastic proper- 
ties of the lung of, 77 863-866 
hospital, best doctor in, 79 533-536 
immersion oil, as possible source of diagnostic 
errors, 63 717 

immumty, antituberculosis, elicited in mice by 
methanol extracts of tubercle bacilb, 
enhancing effect of adjuvants on, 

73 781-784 

immunization, against tuberculous infection, 
difference in response of 4 strains of 
mice to, SO 753-756 

index cards, for climcal data on patients in a 
tuberculosis hospital, 70 903-906 
infancy, incidence of tuberculous infection in, 

74 149-151 

iproniazid, side effects accompanjing use of, 
68 270-272 


isoniazid 
antagonism of 

bj certain metabolites, 68 938-939 
conditional, and other antibacterial agents, 

68 280-283 

by hemin, and the tuberculostatic action 
of, 69 469-470 

antituberculosis action, isonicotinic acid hj- 
pothesis of, 77 364-367 

bacteriotropic activity of, in the presence 
of certain other compounds, 78 802- 
805 

concentrations 

comparison of, in blood of people of Japa- 
nese and European descent, 78 944- 
948 

in culture media, effect of inspissation and 
storage on, 75 678-683 
low, reliability of a microbiologic assay 
technique for measuring, 75 992-994 
-cycloserine, report on the use of, in 84 cases 
of pulmonary tuberculosis, 79 87-89 

effect 

of the “anti-isoniazid” substance produced 
by mj cobacteria on the chemothera- 
peutic activity tn vivo of, 73 764-767 
of barbiturates on the toMcity of, 66 100- 
103 

of early adimmstration on immunizing 
activity of normal BCG and isoma- 
zid-resistant BCG in guinea pigs, 

75 650-655 

on growing and resting tubercle bacilli, 

69 125-127 

on growth of tubercle bacilli from pulmo- 
nary lesions, 79 518-521 
of ketone compounds by the inhibition of 
growth of tubercle bacilli in titro, 

68 273-276 

on the tuberculin test, 67 535-537 
experiments, on the prophylaxis of a mim- 
mal tuberculous infection of guinea 
pigs with an intermittent regimen, 
77 999-1004 

and other hydrazine derivatives, production 
of fatty livers in rabbits by, 73 956- 
959 

inactivation of, by Dubos medium, 68 284- 
285 

ineffectiveness of, in modifiing the phe 
nomenon of microbial persistence, 

76 1106-1109 

-iproniazid, effect on Cocctdtoides vnmitis, 

69 538 

liberation of peroxide in the breakdown of, 

73 779-780 

medication, acquired resistance and, 79 
97-101 
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Kctes tsonio iJ, con( 

motibolism of 

bj Mycobacterium luhercuhsis BCG, •ftith 
reference to current tlieones of the 
mode of action, 78 806-809 

use of a serum microbiologic assay tech- 
nique for estimating patterns of, 

75 995-998 

mode of action of, and role of trace metals 
in inhibition of bovine liver catalase 
bj isoniazid, studies on, 77 501-505 
PAS salt of, studies of, in the treatment of 
tuberculosis, 78 637-643 
-pjridoMne, massive dose in chronic pul- 
monarj tuberculosis, 78 474-477 
-resistant cultures isolated from clinical 
specimens, nrulence in guinea pigs 
of, a prcliminarj report on, 68 290- 
291 

scrum concentrations in tuberculous patients, 
effect of certain aromatic amines on, 

76 152-158 

-streptomj cm, antagonism of, in experi- 
mental infection of mice vrith ilf 
tuberculosis H37Rv, 68 277-279 

therapj 

cjstlike cavities in pulmonary tuberculosis 
and, 69 1054-1056 

experimental reinfection in arrested guinea 
pig tuberculosis and its behavior 
under, 79 246-250 

high dose, further experience with single- 
drug (isoniazid) therapy in chronic 
pulmonary tuberculosis, 77 539-542 

isoniazid serum concentrations and total 
hemoglobin and metfaemoglobin 
values in tuberculous patients on two 
dosage regimens, 68 286-289 
Ivalon sponge plombage, 78 478-484 
kanamjem, effect on M tuberculosis in vitro, 
78 138-139 
leprosy, murine 

effects of kanamycin, streptovancin, paro- 
momycin, novobiocin, and ristocetin 
on, 79 673-676 
evolution of, 79 805-809 
lympbadenopathy, scalene, postmortem study, 
76 503-505 

lymphadenitis, tuberculous, cervical, X-ray 
therapy in management of, 74 641- 
644 

Madison sentence completion form, use in a 
small tuberculosis sanatorium, 74 
964-967 
mycobacteria 

asparaginase of, 70 920-921 
atypical strains 

drug susceptibilities of 20, as compared 


with 19 selected strains of, 76 497- 
502 

isolation of, from healthy persons, 80 747- 
749 

and others, determination of growth rates 
as a means of estimating optimal 
growth periods for comparative bio- 
chemical studies, 79 94-96 
and typical, quantitative aspects of neu- 
tral red reactions of, 79 526-530 
distinguished by the niacin test, 79 663-665 
effect of glutamic acid derivatives on growth 
and inhibition of, 75 688-691 
failure of a method for enzymatic digestion 
and concentration of pathogenic 
fungi and, from sputum, 76 896 
new liquid synthetic medium for the cultiva- 
tion of species, 80 267-268 
oxidation-reduction dyes in the determina- 
tion of virulence of 
results mth, 68 786-787 
test tube modification of, tn tnlro, 66 99 
spontaneity of gradual increase of strepto 
mycin resistance in, 75 841-842 
mycobacterial cells, crude, further observations 
on the biologic activity of, 80 274- 
276 

Mycobactenum avium 

genetic consideration on isoniazid-resistanoe 
sj^stem of, 77 519-523 

relationship between drug-resistance and 
growth phase of, 76 298-300 
sulfathiazole-resistant, decrease of mutation 
rate to streptomycin resistance in 
produced by presence of sulfathia- 
zole, 76 301-307 

Mycobactenum leprae, separation of, from tissues 
by enzyme digestion, 74 152 
Mycobactenum paraluberculosis, chemical con- 
stituents of, 77 712-715 

Mycobactenum ranae, isoniazid-dependent 
strains of, 68 631-633 

Mycobactenum smegmatis, intermediary me- 
tabolism of glucose by, 73 589-592 
Mycobactenum tuberculosis 
circulating levels of the “plasma factor” 
responsible for in vitro leukocyte 
cytolysis during sensitization of 
guinea pigs with, 79 244r-245 
cultivation of Bacille-Calmctte Guerin strain 
of, 78 934-938 
cultures of 

collection of sputum for, obtained during 
local anesthesia prior to bronchog- 
raphy and bronchoscopy, 74 977 
colorimetric test for measuring catalase 
activity of, 71 305-307 
positive, obtained by incubation beyond the 
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normal 7- or S-week period, 69 307- 
308 

preservation of, bj freezing, 64 696-697 
detection of 

in sputum bj pepsin digestion and inter- 
face concentration with pentane, 
75 14S-152 

trisodium phosphate transport-digestion 
method of processing sputum and 
gastric specimens for, 70 363-366 
drug susceptibilities of 
on charcoal agar medium, 71 447-451 
rapid method for determining, 78 111-116 
gamma irradiated, and Brucella suis, pre- 
liminarj report on v accines prepared 
from, 79 374-377 

gronth of, from resected specimens under 
various atmospheric conditions, 
70 910-911 

influence of the size of inoculum on suscepti- 
bilitj testing of, 72 390-392 
isolation of 

comparative studj in, on artificial media 
and embrjonated eggs, 70-912-915 
comparative studj of culture and guinea 
pig inoculation in, from specimens of 
human source, 72 -687-689 
evaluation of cluck jolk sac method as 
compared with conventional labora- 
torj procedures for, 77 511-515 
primarj 

development of a rapid microculturc 
technique for, 73 57G-5S0 
evaluation of blood bank blood agar 
medium for, from sputum and gastric 
contents, 71 702-761 

use of Dubos tv pc solid medium for, 
from human discharges, 61^18-321 
loomozid resistant 

atvpical histologic aspects of pulmonarj 
tuberculosis as related to attenuation 
or lo«s of palhogcmcitj of, 70^1- 
876 

relation of pvrogallol poroxidativc activ 
itv to, 7 j 07CV-C71 

isomaiid sii'ccptible and rc«istant strains, 
catalase and pfrovidose activities, 
79 f<.u-6Tl 

P\S resistant, oh e-vations on composition 
of bactCMal popi lation, 77^t6-31f> 
-pv 'sj^inanids lac’ ot significant ir nt'o 
• ! 'cc 'ii’alit o', o 1 three difercnt 
sjbd I < di-* t)7_3UI-"'ij 
•"'‘'eiivi -r ivitv o' fu.d th Dgl col-'e 
r'dii r ffis p-o p < ife-ra’iation of 
•>' pea! t"*\ coh-c*! s a. 


and saprophjtic mv cobactern, 77 
356-358 

streptomv cm- and isoniazid-resistant strains, 
further observations on prevalcnco 
of, in patients with newlj discovered 
and untreated active pulmonarj 
tuberculosis, 74 293-296 
Val]6e strain, immunizing properties of an 
isoniazid-resistant mutant, as com- 
pared with BCG observations in 
the mouse and guinea pig, 70 527-530 
Mijcohaclcrtum tuberculosis H37Ra, effects of 
mechanical agitation on the growth 
of, 79 813-815 

Mycobacterium tuberculosis H37Rv 
development of Icukocjtic susceptibilitj^ to 
tuberculin in guinea pigs cvperi- 
mentallj infected with, 76 S8S-S91 
preliminarv observations on development 
of atj-pical (chromogeme) variants 
of, under influence of streptomj cin- 
isoniazid in iitro, 78 921-926 
studies of the catalase activ itv of, 80^57-258 
neomjcin aerosol, results of clinical trial of, 
in treatment of pulmonarj tubcrcu 
losis, 78 135-137 

pain, pleuritic, appraisal of theories, 09 634-635 
pancreas, in experimental tuberculosis, guinea 
pig inoculation vna the intraporitoncal 
route, 78 794-798 

Px\S 

buffered tablets, blood concentration studies 
vnth, 72 343-547 

conjugated, and ascorbic acid and other 
forms of PAS, studios of 
comparison of 21 hour blood scrum con- 
centrations, 76 SS0-SS7 
patient tolerance, 76 S77-S79 
effect of, on silicate restorations (fillings) 
of teeth, 68 622-62! 

-isoniand, direct antithjroid action of, 
71 SS9-S91 

-resin complcv, studies in absorption, scrum 
electrolj tes, and tolerance, 72 518-551 
spcctrophotometnc determination of, and its 
acctvl derivative in human urine, 
61 577-578 
test, urine 

detection in ambiilatorv tulicrciilous pa 
tients bv , 79-672 
simple pap'^r strip, 80A't5-5S6 
therapv , prothrombin timi during, 2 060 
deiemimtiona in Iffl pi'icat", 
67 239-2t/) 

p-'ra i«obt tovvi)''nia!d''hvd‘' tliio«''mic’'rl)a''nne 
cliric"! trial in 8 c a of tubi -culo*'*, f S 7’'^'- 
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Notes, para isobutoxi/bonzalde/tyde ttuosemicarbazone, coni 

failure, as an antituberculosis drug in man, 
68 791-793 

in the treatment of pulmonary tuberculosis, 
68 794-795, 796-798 

penicillin 

as a decontaminant in cultures for tubercle 
bacilli from undigested sputum, 
67 530-534 

instability of, in Dubos media, 80 262-263 
plasma, influence of tuberculosis on the 
methylene blue reduction time of 
serum and heat coagulation value, 
70 907-909 

pleural effusions, tuberculous, age distribution 
of, 70 901-902 

pleural exudate, bacteriologic study of, follow- 
ing small resections for pulmonary 
tuberculosis, 73 773-775 

pneumothorax, artifleial, induction of, 71 596- 
599 

polyoxyethylene ether (Triton WR 1339), 
failure of, to protect against tubercu- 
lin shock in guinea pigs, 79 382-383 
polyserositis, tuberculous, 80 259-261 
PPD, gohnin and tuberculin, sensitization of 
cattle erythrocytes with, 77 177-180 
/3-Propylal-7-butylal-imine, new substance with 
inhibitory effect on M (uberculosts 
var homtms H37Rv, 76 1094-1096 
pulmonary resection 
methods of drainage after, 69 636-637 
in the rabbit, 73 123-127 
United States Veterans Administration- 
Armed Forces cooperative studies of 
tuberculosis results, 1952-1955, 
73 960-963 
pyrazinamide 

antituberculosis activity in vitro and in the 
guinea pig, 70 367-369 

-cycloserine, in treatment of pulmonary 
tuberculosis, 76 1097-1099 
-isomazid 

in patients with previous isoniazid therapy, 

75 846-848 

therapy, occurrence of hjperuncemia 
during, 74 289-292 

in tuberculosis results in 58 patients with 
pulmonarj lesions one j ear after the 
start of therapy, 70 713-747 
in low dosage, in combination with isoniazid 
or PAS in the treatment of pulmonarj 
tuberculosis, 79 102-101 
-nicotinamide, activation in acidic eniiron- 
ments in tilro, 70 748-76-1 


pyndoxine 

-isoniazid 

antagonism, delayed appearance of, in 
tnvo, 76 1100-1105 

concurrent administration of, 74 471-473 
radioactive gold (AlP®®) 

Ijunphatic drainage of pericardial space in 
dogs, as determined by studies with 
76 906-908 

lymphatic dramage of pleural space in dogs, 
as determined by studies with, 75 145- 
147 

reserpine, in treatment of tuberculous mental 
patients, 74 457-461 

riboflavin, as an indicator of isoniazid ingestion 
in self-medicated patients, 80 415- 
423 

roentgenographic duplication, solarized, 75 139- 
144 

roentgenography, mass, results among immi- 
grants into Israel, 69 837-840 
SoJizid®— isoniazid, antimicrobially active con- 
centration in blood, 74 796-797 
sarcoidosis 

geographic distribution of, 70 899-900 
ineffectiveness of isoniazid-ipromazid in 
therapy of, 67 671-673 

secondary factors involved in the etiology of 
71 459-461 

serum albumin, factor preventing inhibition of 
propagation of D-29 mycobacterio- 
phage by Tween® in, 80 443-444 
serum enzymes in pulmonary tuberculosis, 
glutamic oxalacetic transaminase 
and glutamic pyruvic transaminase, 

79 251-252 

serum lipase, studies, 78 117-120 
sputum 
examination 

collection and selection, 76 671-674 
search for clastic tissue, 76 675-678 
search for fungal spores, 70 679-082 
tuberculous, preparation for membrane filter 
filtration, 77 1019-1022 
streptomycin 

-isoniazid-PAS, in treatment of pulmonary 
tuberculosis, 73 117-122 
-susceptible infections, control study of 
comparative efficacy of isoniazid, 
streptomycin-isoniazid, and stropto- 
mycin-PAS in pulmonary tubcrcu 
losis therapy 

report on 20-ncck observations on S^H) 
patients -mth, 07 lOS-113 
report on 2S-vcck observations on 019 
patients with, 67 539- '43 
report on 40-vvcck observations on fv<s3 pa 
tients iMlh, CS 261-209 
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in children, 77 271-289 
modified bed rest in, 67 421-431 
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Phurisu tuhcrculous cont 

and osteogenesis imperfecta, (case reports) 
C7 514-516 

primarj’-, iMth effusion, antimicrobial therapy 
in, 74 897-902 

Plombagc 

Ivalon sponge, (Notes) 78 478-484 
Lucite 

ball, e\traperiosteal, 68 902-911 
fatal aspbysia from, (case reports) 61 422-425 
Pneumatosis cysoides intestinalis, (case reports) 
72 373-380 
Pneumocele(s) 

abdominal, following artificial pneumo- 
peritoneum, (case reports) 60 520-523 
diaphragmatic, in therapeutic pneumoperi- 
toneum, 69 745-758 

scrotal, during pneumoperitoneum, (case re- 
ports) 74 622-623 

Pneumococcosis and tuberculosis, 3, 3', 6 triiodo- 
L-thyronine in survival time of mice, 
79 339-343 
Pneumoconioses 
anthracite coal miners (100) 
with pulmonary complaints, respiratory gas 
exchange studies in, 61 201-225 
with respiratory complaints, pulmonary 
emphysema and ventilation measure- 
ments in, 59 270-288 
anthracosilicosis 
cavitation in, 71 544-555 
tuberculosis in, 65 24^-47 
beryllium 
case registry 

establishment of, (correspondence) 68 941- 
942 

at Massachusetts General Hospital, (cor- 
respondence) 72 129-132 
compounds, granulomatosis following ex- 
posure to, 60 755-772 , 62 29-44, 

65 142-158, 74 533-540 
poisoning, and sarcoidosis, 74 885-896 
workers, dyspnea in, 59 364-390 
Caplan’s syndrome, (case reports) 78 274-281 
from diatomaceous earth, coalescent lesion of, 
77 644-661 

dusts, industrial, individual susceptibility to, 
62 (Supplement, July 13-21) 
granulomatosis 
pulmonary 

from beryllium, 74 533-540 
in beryllium workers, dyspnea in, 59 364- 
390 

chronic, in beryllium workers, 62 29-44 
diffuse, after exposure to beryllium, 60 755- 
772, 65 142-158 
quartz dust 

for challenging viability of tubercle bacilli 


in tuberculous lesions, (Notes) 69 841- 
842 

in demonstration of viable tubercle bacilli 
in resected lesion after chemotherapy, 
(Notes) 71 144-145 

effect on recoverability of tubercle bacilli 
from resected pulmonary lesions, 
(Notes) 71 308-313 

in experimental silicosis in guinea pigs, 69 766- 
789 

inhalation of, influence on tuberculous in- 
fection by BCG, H37Ra, and M 
mannum, 69 763-789 

silicosis 

and avian tuberculosis, (case reports) 80 78-84 
BCG vaccination in, 62 455-474 , 69 763-789 
and bronchogenic carcinoma, (case reports) 
76 1088-1093 

of gold miners, lung function in, 77 400-412 
of ocher workers, (case reports) 77 839-847 
pneumoliths in, (case reports) 79 512-517 
sihcotuberculosis 

resection m, (case reports) 71 137-139 
therapy, medical and medical surgical, in, 
78 524-535 

tuberculosihcosis, surgical therapy in, 77 62-72 
tuberculosis complicating, chemotherapy in, 
(correspondence) 79 818 

welders, respiratory disorders in, (case reports) 
71 877-884 

Pneumoencephalography in tuberculous men- 
ingitis, 74 835-855 

Pneumoliths in silicosis, (case reports) 79 512-517 

Pneumonectomy 

for pulmonary hemorrhage in tuberculosis, 
(case reports) 61 426-430 
in pulmonary tuberculosis, 77 73-82, 260-270, 
78 822-831 

pregnancy after, 78 563-579 
spontaneous pneumothorax after, (case reports) 

62 116-117 

and streptomycin, in streptomycin-refractory 
pulmonary tuberculosis, (case re- 
ports) 66 605-614 

Pneumonia 

acute, and bronchiectasis, 76 761-769 
and bronchogenic carcinoma, in adults, 76 47-63 
Friedlander’s, 61 465-473 
lipoid, (case reports) 64 572-576 
tuberculin induced, in lungs of sensitized rab- 
bits, adrenocorticotropic hormone in, 

64 508-515 
tuberculous 

due to organisms resistant to streptomjcin 
and isomazid, (case reports) 70 881- 
891 

massive, management of, 64 41-49 
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Pneumomo, luberculotts, coni 

m Negroes, 68 382-392 
streptomycin therapy in, 60 343-353 
pneumonitis, Loffler’s, during antituberculosia 
chemotherapy, (case reports) 74 445- 
453 

Pneumonolj'sis, intrapleural, closed, 59 240-258 
Pneumoperitoneum 

air embolism in, 69 396-405, (case reports) 
72 537-538 

appendicitis during, 61 353-354 
artificial 

abdominal pneumocele after, (case reports) 
60 520-523 

complications of, 64 645-658 
effect of ballistocardiograms of patients mtb 
chronic disease, 66 52-57 
compared nith pregnancy in joung nomen 
with functionally normal lungs and 
serial observations during pregnancy 
and postpartum pneumoperitoneum, 

67 755-778 

complicated by pneumothora\, (case reports) 
63 710-713 

left Bided, (case reports) 72 663-666 
and peritoneal effusion, (case reports) 66 90-94 
ruptured diaphragm resulting in spontaneous, 
(case reports) 63 587-590 
complicated by scrotal pneumocele, (case 
reports) 74 622-623 
electrocardiogram in, 61 335-345 
diaphragmatic rupture and fatal tension pneu- 
mothora\, (case reports) 60 794-800 
gastrointestinal changes in, 66 750-757 
hepatolysis in, (case reports) 69 297-299 
induction, complicated by mediastinal emphy- 
sema, (case reports) 63 591-596 
inflation of esophageal hernial sac during, 
(case reports) 75 823-827 
with inguinal hernia, (case reports) 60 524-526 
intrapentoneal hemorrhage in 
caused bj splenic rupture after, (case reports) 
77 291-294 

occurring as complication of, 63 116-llS 
mediastinal emphiscma after, (case reports) 

68 775-781 

and millwheel murmur presumably caused by 
air embolism, (case reports) 70 1092- 
1095 

in nonsurgical treatment of esophageal hiatal 
hernia, (case reports) 78 623-631 
pelvic complications of, (case reports) 62 109-111 
with plircmc paralysis for pulmonary tubercu- 
losis, 61 323-334 

physiologic effects on respiratory apparatus, 
GO 706-714 

with pregnancy , (case reports) 62 219-222, 
66 S6-S9 


in pulmonary tuberculosis 
effect on liver function, 65 ®9-595 
respiratory' effect of, 70 672-688 
spirometrio studies in, 65 465-476 
spontaneous pneumothorax after, (case re- 
ports) 71 295-298 

with streptomycin-PAS, in pulmonary' tubercu- 
losis, 69 963-967 

sulfur hexafluoride in, 76 1063-1070 
ten years of, 63 62-66 
therapeutic 

complicated bj' mediastinal emphysema, 
(Notes) 76 897-898 

diaphragmatic pneumocele in, 69 745-758 
with spontaneous right sided pneumothorax, 
63 67-75 

with torsion of the spleen, (case reports) 62 439- 
440, 70 166-170, correspondence) 70 
923 

transdiaphragmatic eventration in, (case re- 
ports) 69 1045-1050 

Pneumotherapy and chemotherapy', possible 
antagonism (correspondence) 70 533- 
534, 71 600-602, 71 766 
Pneumothorax 

artificial, (correspondence) 72 252, 694 
angiocardiography in, 62 353-359 
induction, (correspondence) 69 844-845, 
(Notes) 71 596-599 
in lower lobe tuberculosis, 59 50-52 
in middle aged and elderly' patients, 69 968- 
979 

statistical analy'Sis of 557 cases initiated in 
1930-1939 and followed in 1949 

I Influence of clinical findings before in- 

duction and late results, 64 1-20 

II Fate of the contralateral lung, 64 21-26 

III Influence of features of management 

after induction on early and late 
results, 64 27-40 

IV Incidence, mortality, and factors 

associated with complicating tubercu- 
lous empyema, 64 127-140 

V Incidence, degree, and causative factors 

of pulmonary contraction or "un- 
expandable lung,” 64 141-160 

VI Results in various selected senes of 

cases, 64 151-168 

complication of pneumoperitoneum, (case 
reports) 63 710-713 
extrapleural, 67 3-21 

complicated by extrapleural hematoma, 
strcptokinase-streptodornaso m, 63 
547-555 

fluid, functional prophylaxis in, 66 134-150 
induction, (correspondence) 70 373-374, 755, 

72 268-273 
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Pnruno'ioroT irrfu /ion eoni 

hiDE trnumn. at, 00 557-503 
traumatic, (correspondence) 70 530-537 
left sided, complicating pneumoperitoneum, 
(case reports) 72 003-000 
bj lung puncture or “orthodo\” technique, 
(editorials) 09 121-121 

machines and needles, histone collection, (cor- 
respondence) 80 27S 
recurrent, 00 GS3-C9S 
spontaneous, 72 257-207 
bilateral, and spontaneous mediastinal cm- 
phasema, (case reports) 01 SS3-SS0 
in histoplasmosis, complicated bj pregnancj', 
(case reports) 75 111-121 
nontubcrculous, 00 GS3-09S 
after pneumonectoma , (case reports) 02 110- 
117 

after pneumoperitoneum, (case reports) 
71 295-29S 

in pulmonar\ tuberculosis, 74 351-357 
resection, 72 S01-S09 

result of ruptured diaphragm complicating 
pneumoperitoneum, (case reports) 
03 5S7-590 

right sided, complicating pneumoperitoneum, 
03 07-75, (case reports) 00 90-94 
and streptomj cm, in pulmonarjf tuberculosis, 

59 539-553 

tension, follon ing diaphragmatic rupture during 
pneumoperitoneum, (case reports) 
00 794-800 
therapeutic, 

mth massive hemothorax, (case reports) 
00 054-059 

in middle aged and elderlj patients, 03 325- 
331 

present status, 62 (Supplement, July 90-97) 
tuberculous, spontaneous, 59 019-023 
Pol j cj’4hemia 

idiopathic hypoventilation, and cor pulmonale, 
(case reports) 80 575-581 
with tuberculosis of spleen, (case reports) 

60 060-609 

Polyoxyethylene ether See also Triton WR 1339 
action against tubercle bacilli, 69 090-704 
failure to protect against tuberculin shock in 
guinea pigs, (Notes) 79 382-383 
Polysaccharide(s) 

chemical and biological properties, 59 80-101 
isolation by alcohol fractionation from tuber- 
culin of, 59 86-101 

serum, during sensitization and development 
of tuberculosis, 62 67-76 

skin tests 

Blastomyces dermaiilidis and H capsiilatum, 
in humans, (Notes) 80 264-266 
reactions, 77 983-989 


in tuberculosis, interference with antibodies, 
73 547-562 

Polyserositis, tuberculous, (Notes) 80 259-261 
Poly'vinyl-formal sponge prosthesis in pulmonary 
diseases, 74 581-589 

Potassium para aminosalicylate, clinical use, 
71 220-227 
Potassium iodide 

-PAS, in chronic fibroid tuberculosis, 04 77-80 
-streptomycin in experimental tuberculosis in 
guinea pigs, 64 102-112, 66 680-698 
Pott’s disease, 62 (Supplement, July 48-67) 

PPD See Tuberculin 
Precipitin 

agar diffusion techniques, 73 637-649 
test for carbohydrate antibodies in tuberculosis 
in humans, (correspondence) 59 710- 
712 

Prednisone See Hormones 
Pregnancy 

complicating artificial pneumoperitoneum, 
62 219-222 

complicating chronic pulmonary histoplasmosis 
with spontaneous pneumothorax, 
(case reports) 75 111-121 
full-term, after thoracic surgery for tuber- 
culosis, 78 697-711 
and rmliary tuberculosis, 62 209-212 
in tuberculous salpingitis causing acute 
hematogenous tuberculosis, (case 
reports) 68 253-262 

pneumoperitoneum during, (case reports) 

66 86-89 

pulmonary function in 

comparison of pneumoperitoneum and preg- 
nancy in young women with func- 
tionally normal lungs, and serial 
observations during pregnancy and 
postpartum pneumoperitoneum, 67 
755-778 

serial observations 
in normal women, 67 568-597 
in patients with pulmonary insufficiency, 

67 779-797 

and sarcoidosis, (case reports) 63 603-607 
tuberculous memngitis during, (case reports) 

76 1079-1087 

in tuberculous mother, 65 1-23 
Pressure, pulmonary arterial, and tuberculosis 
frequency, 78 536-546 

Pressure-flow-volume interrelationships in man, 

80 (Supplement, July 138-140) 
Prevention in tuberculosis, (editorials) 74 117- 
120 

Primary tuberculous focus, local reactivation in 
lung, 78 547-562 

Prisoners, mass screening program of, in Los 
Angeles County jail, 74 590-596 
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Probenecid 

effect on blood PAS concentrations, 06 22S- 
232 

influence on PAS plasma concentrations, 
01 SG2-S67 

Promizole® See Tbiazolsulfone 

Propbj lactic effects of isoniazid in primary 
tuberculosis, 76 942-963 

ProphjloMs 

isoniazid 

in nontuberculous disease, (correspondence) 

78 485-487 

in experimental tuberculosis, 77 999-1004 
of tuberculosis m children, 74 (Supplement, 
August 75-89) 

Propid thiouracjJ, and trndothiTonine, in experi- 
mental tuberculosis, (Notes) 73 434- 
437 

Protein (s) 

antituberculosis, in boxnne spleen, 78 93-100 

in caseous necrosis, 77 106-119 

fraction 

of M tuberculosis, isolation and chemistry of, 
and its ability to sensitize cells, 
66 314-334 

serum, electrophoretic and chemical, in pul- 
monary tuberculosis, 07 299^21 
isolation by alcohol fractionation from tuber- 
culin, 59 511-518, 519-538 
oral hjdrolysate, in pulmonary tuberculosis, 
59 511-518, 519-538 

from paratubercle bacilli, reaction of, and OT, 

79 731-737 

in pleural effusions, 76 247-255 
purified, derivative, comparison with a purified 
tuberculin, 66 345-350 

serum 

changes, in experimental tuberculosis, 77 120- 
133 

electrophoretic 

and isoniazid therapy, 70 334-343 
and Middlebrook-Dubos titer in BCG- 
vacemated tuberculous children, 
(Notes) 79 522-524 
in tuberculosis, 68 372-381 
in tuberculous gmnea pigs, 70 344-348 
therapy, in pulmonary tuberculosis, 59 511- 
518, 519-538 

tuberculin and johmn, fractionation of, 68 425- 
438, 439-443, 444-450 

Proteinosis, alveolar pulmonary, (case reports) 
78 906-915, SO 249-254 

Prothrombin time determinations during PAS 
therapy, (Notes) 67 258-260 

Pseudocavities, roentgenographic, 71 529-543 

Pseudomonas aeruginosa, self-inoculation with, by 
a diabetic woman, (case reports) 
69 818-823 


Psittacosis, antibodies in, tetraejehne influence 
on, 74 566-571 

Psjchologic scale for irregular discharge predic- 
tion, 73 338-350 

Paj’chologj in tuberculosis, 71 201-219 

Psj choses 

m tuberculous patients, 59 289-310 , 72 107- 
116 

collapse therapy in, 67 232-246 
toxic, from isoniazid, (case reports) 79 799- 
804 

Psjchosocial factors in pulmonar> tuberculosis, 
75 768-780 

Psychotics, tuberculosis in, (editorials), 68 782- 
785 

Puerto Rico 

tuberculosis in, 67 132-153 
childhood, 76 388-397 

mortality, since 1950, (Notes) 70 1099-1101 

Pulmonarj' With the exception of Pulmonary 
function, below, sec listings under 
Lungs and specific conditions 

Pulmonarj function 
air velocity mdex, 62 17-28 
airwajs obstruction, chronic, pulmonary diffu- 
sion in, 71 ^9-259 

alveolar-arterial oxjgen tension gradient in 
pulmonary disease, 69 71-77 
alveolar-capillarj block from leukemic infiltra- 
tion of lung, (case reports) SO 895- 
901 

alveolar respiratory surface, effective, and 
other lung properties in normal 
persons, 70^96-303 

arterial oxygen lack measured bj oxjgen ten- 
sion, 79 315-322 

Bellows apparatus in studies, 80 724-731 
bilateral residual volume deterimnafion 
in healthj subjects, 78 368-375 
in tuberculous subjects, 78 376-390 
blood flow through nonventilated portions of 
lung, 68 177-187 

in bronchitis, phjsiologic defects in, 78 191-202 
bronchospirometrj 

after pulmonarj decortication, 66 509-521 
before and after segmental resection and 
lobectomj' for, 75 710-723 
in thoracic surgerj , 75 730-744 
before and after thoracoplastj’-, 75 724-729 
values, significance of, 75 699-709 
vital capacity in, (Notes) 76 320-321 
after bullae excision, 77 387-399 
carbon dioxide narcosis treated bj resuscitator, 

74 309-316 

carbon monoxide diffusing capacitj during 
exercise, 74 317-342 
cardiopulmonarj function 
in Boeck’s sarcoid, cortisone in, 67 154-172 
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Fulnonory function cardiopulmonary function, cont 

in bronchiectasis, pre- and postoperative, 
69 869-914 

in emph 3 sema See emphj sema, below 
in hematogenous pulmonarj’’ tuberculosis in 
patients receiving streptomycin, 
64 583-601 

in pulmonary fibrosis, 80 700-704 
circulation 

in emphysema See emphj'sema, below 
pulmonarj' capillary, 71 822-829 
coal miners, respiratory gas exchange in, 
61 201-225 

corticotropin-cortisone effects on, 64 279-294 
after decortication, 63 231-251 
bronchospirometrie study, 66 509-521 
diffusing capacity 
during exercise, 80 806-824 
without aim ay obstruction, 78 173-179 
dyspnea in beryllium workers, 59 364-390 
in emphysema 

air flow physics in, SO (Supplement, July 123- 
125) 

bullous, bilateral, (case reports) 71 867-876 
chrome 

energy cost and control of breathing, SO 
(Supplement, July 131) 
obstructive, cardiopulmonary function in, 
80 689-699 

pressure-volume and pressure-flow rela- 
tionships, 74 210-219 
respirators in, 80 510-521 
routine tests in correlation of compliance 
and mechanical resistance, 74 220- 
228 

circulation dynamics in, during exercise, 80 
(Supplement, July 128) 
in coal miners, ventilatory measurements in, 
59 270-288 

diagnosis of, oximeter test in, 80 705-715 
diffusing capacity in, 71 249-259 
intermittent positive pressure breathing in, 
76 33-46 

mechanics of ventilation in, 80 (Supplement, 
July 118-122) 

functional residual capacity measured with 
two closed-circuit helium-dilution 
methods, 74 729-738 

gas mixing in tuberculous lung, 74 343-350 
idiopathic hypoventilation, polycythemia, and 
cor pulmonale, (case reports) 80 575- 
581 

impaired function, basal respiratory minute 
volume as index of, 65 505-510 
intermittent positive pressure breathing 
m bronchopulmonary disease, 71 693-703 
in emphj'sema, severe, pulmonary, 76 33-46 
in tuberculosis, pulmonary, 72 479-486 


intrapulmonary gas mixing after lung surgery 
for tuberculosis, 78 1-7 

maximal breathing capacity, predicted, in 
obese subjects, (Notes) 80 902-903 
mechanics of breathing 
effects of smolving on, 77 1-16 
gas exchange, and pulmonary circulation, 
influence of ventilatory mechanics, 
80 53-58 

physical properties of lung, 80 38-45 
respiratory w ork, 80 46-52 
in mitral stenosis, 79 265-272 
oxygen 

breathing, in respiratory acidosis, 77 737- 
748 

diffusing capacity during exercise, 80 806- 
824 

Parkinson’s syndrome, dyspnea as sjmptom, 
78 682-691 

after phrenic crush, 71 676-692 
pneumoperitoneum effects 
physiologic, 60 706-714 
in pulmonary tuberculosis, 70 672-688 
in pregnancy, 67 568-597, 758-778, 779-797 
pressure-flow-volume interrelationships in man, 
80 (Supplement, July 138-140) 
in pulmonary tuberculosis, 79 474-483 
reflex responses to inflation or deflation of lungs 
and role in respiratory regulation 
73 519-528 
in resection 
bilateral, 79 468-473 

partial, functional results after, 76 983-987 
pulmonary, before and after, 72 453-464 
segmental, for bronchiectasis, 77 209-220 
residual air measurements by helium and 
oxygen, 76 601-615 

respiratory disorders in welders, (case reports) 

71 877-884 

respiratory infection, importance of, 64 461- 
467 

in silicosis in gold miners of Witwatersrand, 

77 400-412 

spirometers, aneroid and water compared, 

61 582-585 
spirometry 

in maximal breathing capacity, compared with 
Douglas Bag measurement, (Notes) 

79 253-255 

in pneumoperitoneum, 65 465-476 
tests, 79 457-467 

direct-writing ear oximeter in, 74 511-532 
in evaluating patients for thoracoplasty, 

63 76-80 

index of expiratory force, 78 692-696 
maximal midexpiratorj flow, 72 783-800 
for detecting ventilatory obstruction, 

78 180-190 
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Hoport of tlio .‘5iil)rni»imttf i\ 02 ril-lSl 
tuinpU, for fiinntoniim or dime, (i*) 1 10-107 
PuiKle Iimtli o\\f,(ii, tcrininiil rjite jji, 
"I 7 IS-TOf) 
jn lubcrnilotii, 71 

niu! other chronic |)ulino(i»r\ s, 70 1 12- 

101 

\enliliitioii 

dcfectne, mmhMi In tiinrd cipicit\ ineni 
urements, 01 2*(0-27S 

diitiirb met 1 delerinmtd In hdiiint ddiition 
method, 70 I'jO-ISO 

efiictencj, nitroRcn denrnneo in, 72 10'>-t78 
mensurement, coinenient method linjied on 
\ enUin principle, 75 W-OIS 
Ptinficd protein dernntno Sec Ttihereulin, VPD 
Purpura, throniboc\ topcnic, nnd bronchogenic 
carcinoma, (case reportt) 07 500-513 
P\ raiinamidc 

nctnntion, in acidic ctnironmenta in ttfro, 
(Notca) 70 71S-751 

alone and in combination in cxpcriincnlnl 
tubcrculoaia, 70 C13-0')0 

antitubcrculoais nclnitj tn ttiro nnd in guinea 
pigs, (Notes) 70 107-300 
ATS Btatoincnt on, 75 1012-1015 
-cjcloscrino, iii pulmon ir\ tuberculosis, 
(Xotes) 78-027-011 
hcpntotOMCilt , 80 171-3S7 
-induced In or damage, bj scrum enrxmc 
determinations, SO S55-SG5 
inducing hepatitis, (case reports) 77 85S-SG2 
-isoniazid 

causing hipcruricemin, (Notes) 71 289-202 
compared uith isoniazid-PAS, 73 701-715 
in experimental tuberculosis, 09 310-333 
in lou dosage, 7 1 100-100 
in patients nith proiious isomand thcrapj, 
(Notes) 75 S-IG-SIS 

in pulmonarj tuberculosis, 09 319-350 
with isoninzid, (Notes) 70 713-717 
in tuberculosis, (Notes) 72 851-855 
lack of significant in iilro susceptibility of M 
tuberculosis to, on solid media, 
07 391-395 

measurement, in blood nnd kidncvs, 75 105- 
110 

-nicotinamide, intracellular actuation of, 
74 718-728 

paired uath other drug combinations, 80 027- 
640 

-resistant tubercle bacilli, 74 572-5S0 
susceptibility 

of isomazid-rcsistant tubercle bacilli, (Notes) 
72 840-842 

tn intro, of tubercle bacilli to, (Notes) C5 
635-036 


toxicity, 70 12M29 
Hi tubfrculosis 
experimental 
in t Uinta pigs, 05 519-522 
in mice, (.5 511-518 

piihnonnn, C.5 523-510, (case reports) 09 143- 
WJ, (Votes) 70 1097-1099 
alone nnd in combin ition uith Btrcptonij- 
cm, P\^, or uoniazid, 70 111-122 
uilh isonia'id or P\S, (Notes) 79 102-101 
-xioinvcin, in surgical theripi of tuberculosis, 

77 83-92 

Piridine dcruatuo in experinicntal tuberculosis, 
{corrcsjioiidence) 0039-271 
Pyndinc nucleotides in experimental tuberculosis, 
before nnd during isoniazid therapy, 

70 151-101 

Piridoxal, neutralization of isoniazid, 7038- 
578 

Py ridoxinc 
-isoniazid 

concurrenth administered, (Votes) 71 471- 
171* 

delay of antagonism in nio, (Votes) 70 1100- 
1105 

effect on 

nntituhcrculosis nctuity in mo, (Votes) 

71 S9S-S99 

metabolism, 75 594-000 
massuedoso, in pulmonary tuberculosis, 

78 171-177 

relationship in children, 75 591-COO 
Pirognllol-pcroxidatuc actuitx, relationship to 
isoniazid resistance in 1/ tuber- 
culosis, (Votes) 75‘070-<)7i 


Quaternan ammonium compounds, and pan- 
crcatin, in sputum cultures, 72 98- 
lOG 

Quartz Sec Pneumoconioses 

R 

Rabbits Sec Tuberculosis, experimental 

Rndioactixc iodine (!*>■) in chronic pulmonary 
insufiicicnci , 80 181-187 

Radiation 

effects nnd protection from, in chest roontgeno- 
grnphic suneia, (ATS statement) 
SO 115-117 

hazard 

in pbotofluorograpln , method to reduce, 
77 923-930 

in roentgenograph ! , 77 203-209, 375-3SG 
therapy 

in middle lobe syndrome in children, (case 
reports) 7631-297 
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BaJirt'ion f^pf 

in h mpliidcniti*!, tiiborculou'! 
conical, (N'ofca) 71 Wl-Cll 
pcnplicral, CS iSr-lCJ 
Radiograpln Sfi Rocntgcnograplij 
Radiologj See Rocntgonograplii 
Rais 

in experimental tuberculosis 
albino 

comparison of cortisone treated and al- 
loMin diabolic, 03 G03-C11 
cortisone-strcptonncin in, 05 590-002 
iKoniasid in, 05 370-391, 392-101 
Reaction, tuberculin See Tuberculin 
Reconstruction, surgical, of tlie trnclica, 02 170- 
1S9 

Recrudescence in earlj plitliisis, 05 073-091 
Rectum, absorption of the sodium salt of PAS 
from, 03^213-219 
Rehabilitation 

and occupational llierapj in tuberculosis 
hospitals, (correspondence) 79'GSO, 
SO 115-417 

from standpoint of tuberculosis phjsician, 02 
(Supplement, Julj 70-79) 
of the tuberculous, (editorials) 05 4S1-4S3, 
(correspondence) SO 111-112 
in Europe, GO 104-10S 
in Philadelphia, 02 190-20S 
\ocational 

justiGcalion of, in tuberculosis hospital, 
so 59-04 

in pulmonarj tuberculosis today, (editorials) 
7S-047, 049 

in tuberculosis, (correspondence) 79 543-545 
Relapse 

bacteriologic, in pulmonarj tuberculosis, after 
chemotherapj , (Notes) 71 302-304 
in nomnfectious tuberculosis, chemotherapy 
to prevent, (correspondence) SO 108 
rate, in pulmonar\ tuberculosis, with and 
■rntbout chemotherapj , 79 012-021 
of tuberculous lesions, during and after 
chemotherapj', 80 (Supplement, 
October 47-71) 

Renal See Kidney a 
Research 

creative spirit in, (editorials) 04 113-110 
in tuberculosis 

acceleration of, (editorials) 71 140-143 
cooperative clinical, (editorials) 68 263 
cost, (editorials) 60 527-531 

in the United States, 60 393-405 
Resection (s) 
bilateral 

pulmonary function in, 79 468-473 
in pulmonary tuberculosis, 74 367-376, 75 259- 
265 


for bullous emphysema, 77 387-399 
coccidioidal cavitj , recurrent, after, (case re- 
ports) 71 131-136 
for cor pulmonale, 77 387-399 
of lesions 

post-treatment residual, 73 165-190 
pulmonarj 

bacteriologic study of, 66 30-43 
clinical and bacteriologic correlation of, 
70 689-700 

tubercle bacillus in, 00 44-51 
pulmonarj' 

as adjunct in pulmonary tuberculosis, 74 29- 
41 

bronchial disease in specimens, 68 657-677 
for bronchiectasis, bronchograms before and 
after, 09 057-672 

drainage after, (Notes) 69 636-637 
for drug-rcsistant cavitary tuberculosis, using 
ancillary drugs, 79 780-789 
in middle aged and elderlj', 73 40-51 
partial, functional results after, 76 983-987 
pleural tent in, 73 831-852 
in rabbit, (Notes) 73 123-127 
in silicotuberculosis, (ease reports) 71 137- 
139 

streptomjcin in, 07 22-28 
in tuberculosis, 59 10-29 
bilateral, 68 885-901 
bronchial ulceration after, 69 84-91 
isoniazid-treated, 70 102-107, 70 285-295 
with simultaneous thoracoplasty, 65 159- 
167 

in tuberculous bronchitis, 61 185-192 
segmental, 69 554^565 

bronchospirometry before and after, 75 710- 
723 

and lung function, 72 453-464 
specimens, tuberculous disease in, 71 830-840 
after thoracoplasty, 60 406-418 
thoracoplasty failure as indication for, 62 434- 
438 

in tuberculosis 

pulmonary, 71 349-360, 73 79-98 
drug resistance in, 75 781-792 
in Hawaii, 80 6-11 

nomnfectious patient with cavity, 74 169- 
177 

Reserpine, in treatment of tuberculous mental 
patients, (Notes) 74 457-461 
Residual air See also Pulmonary function 
measurements by helium and oxygen, 76 601-615 
Residual volume 
bilateral 

determination 

in healthy subjects, 78 368-375 
in pulmonary tuberculosis, 78 376-390 
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i';omn*id in, (Notos) 70 07-101 
cro'*! , microbifil, to drugs, CO 207-270 
rolationslup of fluctuation of tuberculin re- 
action in difTercnt geographic nrcas 
to, C3 121-139 

to tuberculosis, concept of, C2 (Supplement, 
Juli 3-12) 

Respiration See etho Pulmonan function 
nl\ color surface, ofTectiic, and other pulmonarj 
properties in normal pereons, 70 20G- 
303 

disorders, in welders, (ease reports), 71 S7r-SS^f 
effect of pneumoperitoneum on, 70 G72-CSS 
infection, importance of, 01 101-107 
regulation of inflation refloacs, 73 ol9-52S 
Respirators, m chronic pulmonarj cmphj'Bcma, 
SO 510-521 

Rcspiratorj function 5ccfllso Pulmonan function 
and altitude, 79 157-107 
impaired 

basal minute \olume as index of pulmonarj 
function and, 05 505-510 
in pulmonara tuberculosis, 71 333-3 IS 
tests See Tests 

in tuberculosis and other chronic lung diseases 
(So\ let translation), 79 142-151 
Rcspiratorj gas exchange, in anthracite coal 
mincrc with pulmonarj complaints. 
Cl 201-225 

Rcspiratorj infection, importance of, 04 401-467 
Rcspiratorj quotients of tubercle bacilli at low 
oxjgen tension, (Notes) 07 0G9-C7O 
Rcspiratorj surface, alx'colar, in normal persons, 
70 290-303 

Rcspiratorj tract, xiral infections of, SO 315-325 
Rcspiratorj work, in mechanics of breathing, 
SO 40-52 

Rest and exercise m minimal pulmonarj tuber- 
culosis, 09 50-57 

Resuscitator, positive ncgatixc, in carbon dioxide 
narcosis, 74 309-316 

Reticulo-endothehal sjstem, response to "purified 
wax” and lipopolj saccharide of 
tubercle bacilli, 70 793-S05 
Rhesus monkej See Monkej’s 
Rheumatism, lung disease simulating, (case 
reports) 80 732-737 

Rib(8) 

contralateral fractures during thoracoplastj', 
(ease reports) GO 233-239 
supernumerarj’-, 59 70-77 
from thoracoplastjq as possible source of 
homogenous bone grafts, 63 210-212 
Riboflavin, as indicator of isomazid ingestion, 
(Notes) SO 415-423 
Rimifon® See Isomazid 


Rimiiio compounds, in experimental tuberculosis, 

78 02-73 

Ring method, for studxing tubercle bacilli in 
Hcriim medium, (Notes) 77 521-S2S 
Ristocetin, in murine Icprosx, (Notes) 79 673-070 
Rocks Mountains, pulmonirj c deifications in 
region of, 59 G}3-G49 
Roentgenographj 

ndmiision, routine, at Los Vngoles Countj 
Hospital, 09 •010-950 

chest 

interpretation of, 01 225-218 
surxej 

on pnx ate patients, (correspondence) 
CO 502 

and X-raj radiation effects and protection, 
ATS statement, SO 115-117 
of diffuse pulmonarx lesions, (correspondence) 
CO 530-538 
duplication 

of films bj nrtificinl solarization, Cl 725-729 
solarized, (Notes) 75 139-141 
in cmplix’sema 
diagnosis, SO 705-715 

microradiograpbj , SO (Supplement, Julj 
101-112) 

in histoplasmosis, 70 173-104 
as index of drug effect in rabbits, CS 05-74 
magnifjmg multipurpose xicwer for films, CS 
788-790 

mass 

dual reading in, Cl 443-104 
among immigrants to Israel, (Notes) 09 837- 
840 

lesions undetected in, G4 249-255 
in pulmonarj tuberculosis, appraisal, 60 466- 
482 

screening program in Los Angeles Countj* 
Jail, 74 590-59G 

in small hospitals, (editorials) 64 313-317 
subsequent course of persons considered to 
hax e tuberculosis, CS 9-23 
surx cj , 69 494-510 

of communitj, pulmonarj nodules found, 

79 427-439 

of prisoners in San Joaquin Countj*, 73 SS2- 
891 

in tuberculosis, 05 451-454 
in Washington, D C , 1948, 66 548-566 
radiation hazard, 77 203-20S 
in pulmonarj tuberculosis, compared with 
surgical findings, (Notes) 71 462-456 
unreliabilities in tuberculosis diagnosis, 69 566- 
584 

pseudocaxuties on, 71 529-543 
Roentgenotherapj See X-ray therapj 
Rutin, inhibiting tuberculin reaction, 59 701-706 
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Salicylate, action in tubercle bacilli, 69 705-709 
Salizid® See Isonicotinyl salicylidene hydrazine 
Salpingitis, tuberculous, in pregnant patient, 
causing acute hematogenous tuber- 
culosis, (case reports) 68 253-262 
Sanatorium for tuberculosis, pericarditis in, 
76 636-642 

San Joaquin County (California), mass survey of 
prisoners, 73 882-891 

Sarcoidosis, 61 299-322, 62 403-407, (correspon- 
dence) 75 852-855 
BCG vaccination in, 62 408-417 
and beryllium poisoning, 74 885-897 
Boeck’s sarcoid, 61 730-734, 62 231-285 
cardiopulmonary function in, cortisone in, 
67 154-172 

cytolysis test in vitro, 63 672-673 
etiology, secondary factors in, (Notes) 71 459- 
461 

failure to develop, after oral ingestion of pine 
pollen, (correspondence) 80 760 
geographic distribution, (Notes) 70 899-900 
ineffectiveness of isomazid-iproniazid in, 
(Notes) 67 671-673 

lupus erythematosus cells in, (correspondence) 
74 811 

in lymph nodes, effect on tubercle bacilli of 
products of, 61 730-734 
and panarteritis, (case reports) 60 236-248 
with periarteritis, (case reports) 60 236-248 
and pregnancy, (case reports) 63 603-607 
prognosis, 65 78-83 

pulmonary, evolution of, (case reports) 80 71-77 
reproduction of, in guinea pigs, with injected 
material, (case reports) 60 236-248 
with terminal hjrpertension, (case reports) 60 
236-248 

transition from open pulmonary tuberculosis to, 
(case reports) 78 769-772 
with uremia, (case reports) 60 236-248 
Sarcoma See Tumors 
Scalene node(s) 

biopsy, 68 505-522, 76 1002-1006 
for diagnosis of histoplasmosis, (case reports) 
66 497-500 

in patients with pulmonary calcifications, 
72 91-97 

Scalene l 3 mphadenopathy, postmortem study, 
(Notes) 76 503-505 

Schistosomiasis, pulmonarj , chronic, 79 119-133 
School (s) 

medical, teaching of tuberculosis in, 63 365-371 
roentgenograms in, 60 501-513 
tuberculosis case-finding in, SO (Supplement, 
October 73-93) 

Sclerosis, multiple, isoniazid in, 70 577-592 


Scotland, tuberculosis findings in Edinburgh, 
1954-1955, 77 623-643 

Scotochromogens, source of, (correspondence) 
80 277-278 

Seed plants, antibacterial substances active 
against tubercle bacilli in, 62 475-480 
Segments, pulmonary, anatomic distribution of, 
60 699-705 

Selective Service, tuberculosis among registrants 
in, 60 773-787 

Self-inoculation, of M tuberculosis and Ps 
aeruginosa by a diabetic woman, 
(case reports) 69 818-^23 

Sensitivity 

to histoplasmin, (correspondence) 61 269 
to tuberculin 

attempt to transfer with granulocytes, 64 
516-519 

in Minnesota students, 75 442-460 
Sensitization, lack of, to PPD-S, 62 77-86 
Septicemia, tuberculous, fulminant, 59 311-316 
Serosal surfaces, tuberculosis of, 61 845-861 
Serologic tests See Tests 
Serology 

in relationship of modified sheep and human 
erythrocytes, 79 622-630 
of tuberculosis 

leukocyte lysis related to, 69 1002-1015 
pulmonary, 68 739-745 
Serum See also Blood, Serology 
albumin, interference with inhibitory action of 
Tween® on D-29 mycobacteriophage, 
(Notes) 80 443-444 

antimycobacterial, antigenicity of, 79 631-640 
concentrations 

of amphotericin-B m man, (Notes) 77 1023- 
1025 

of glycoprotein, in tuberculous guinea pigs, 
68 594-4302 

of isoniazid in tuberculous patients 
effect of amines on, (Notes) 76 152-158 
on isoniazid therap}'-, (Notes) 68 286-289 
with PAS tablets, (Notes) 77 184-188 
detection of antibodies in tuberculous patients, 
77 462-472 

enzymes, in pyrazinamide hepatitis, 80 855-865 
lipase, studies on, (Notes) 78 117-120 
methylene blue reduction time, tuberculosis 
influence on, (Notes) 70 907-909 
microbiologic assay technique 
for isoniazid metabolism, (Notes) 75 995-998 
for measuring low concentrations of isoniazid, 
(Notes) 75 992-994 

mucoprotein, in patients on hinconstarch 
therapj, (Notes) 78 131-134 
mj cobacteriophage-inhibiting factor in, SO 12- 
18 

polysaccharide (s) See Polj’sacchandes 
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Stnin, eoni 

protein See Proteins 

tuberculin iicutralinng, (ease reports) G2 112- 
115 

tuberculostatic substance in, possessing Ij'so- 
7jmc-like properties, 04 009-071 
tuberculous 

antibodies in, 72 315-355 
hemagglutinin adsorption in, 07 057-00-1 
and Tneen® SO, cfTcct on phage, 77 131-145 
Se\, relationship of, to 6usceptibilit3 of normal 
and immunized mice to tuberculosis, 
(Notes) SO 750-752 

Shock 

anaplij lactic, due to PAS, (case reports) 77 
402-495 

lethal, allergic, under strcptomjcin thcrapj'-, in 
experimental tuberculosis, (corre- 
spondence) 75 343-34S 
Sickle cell anemia Sec Anemia 
Silicate restorations (fittings), in teeth, effect of 
PAS on, (Notes) OS 022-024 
Silicosis, Sec Pncumocomoscs 
Silicotuberculosis Sec Pneumoconioses 
Sinus(es), tuberculous 
of chest wall, 00 732-743 
isoniazid-PAS in, OS 535-540 
Skeletal tuberculosis See Tuberculosis 
Skin 
reaction 

effect on repeated histoptasmin tests, 00 5SS- 
593 

and polj’saccharidcs, 77 9S3-9S9 
to products of para tubercle bacilli, 79 731-737 
sensitiMtj^ to tuberculin, effect of estrogen on, 
59 ISO-197 

tests, histoplasmin H-42 for, (Notes) 77 640-550 
tuberculosis, in children, 74 (Supplement, 
August 100-109) 

Slide cultures See Cultures 
Smoking 

and cardiopulmonarj disease, 77 10-10 
in chrome obstructive pulraonarj'- emphj’sema, 
70 22-52 

effects on breathing, 77 1-9 
Sodium salicjlate, in tuberculous lymphadenitis, 
(correspondence) 68 940-941 
Solarization, artificial, duplication of roentgeno- 
grams bj’’, 01 725-729 

Solvents, organic, filtration of mjcobacteriafrom, 
77 290-300 

Sonic vibration in transfer of tuberculin hyper- 
sensitivitj', 73 246-250 

Sound spectography in chest examination, 72 12- 
34 

South Africa, Witwatersrand, silicosis of gold 
miner in, 77 400-412 


South America, tuberculosis in, (correspondence) 
07 070-077 
Spectrophotomefrj 

in determination of PAS in human urine, 
(Notes) 04 577-57S 

measurement of growth of tubercle bacilli bj, 
02 S7-90 

Spcctroscopj , infrared, in tuberculosis, 03 372-3S0 
Spirometer, aneroid, comparison with water 
spirometer, 01 5S2-5S5 

Spirometrj 

in maximal breathing capacitj , compared with 
Douglas Bag measurement, (Notes) 
79 253-255 

in pneumoperitoneum, 05 105-470 
Spleen 

box me, antitubcrculosis agent in, 78 93-100 
rupture of, after complicating pneumoperi- 
toneum, (case reports) 71 291-294 
torsion of, associated with pneumoperitoneum, 
02 439-140, 70 100-170, 923 
Spontaneous hemopneumothorax Sec Hemopneu- 
mothorax 

Spread or exacerbation of pulmonarj tuberculous 
lesions ns result of thoracoplast> , 
01 -048-001 

Sputum 

AUcschcna boydii in, (case reports) 71 120-130 
Aspergillus ftnmgalits in, significance of, SO 167- 
ISO 

collection during local anesthesia, (correspon- 
dence) 75 S54-S55 

conxersion, and metabolism of isomazid, 
(correspondence) 77 SG9-S71 

culture 

for M tuberculosis 

and microscopj, during isoniazid therapj, 
70 349-359 

obtained during local anesthesia, (Notes) 
74 977 

trisodium phosphate transport-digestion 
method for processing specimen, 
(Notes) 70 363-366 

pnncreatin and quaternarj ammonium com- 
pounds in, 72 98-106 
eosmophilia, (Notes) 80 915-918 
examination, (Notes) 76 671-074, 075-678, 679- 
682 

for acid-fast bacilli, 59 449-460 

following bronchoscopy, (Notes) 77 716-718 
infeotixuty of pulmonary tuberculosis in relation 
to, 69 724-732 

isolation of H capsulatum from, 06 578-587 
nomnfectious, and persistent cavity, home care 
in, 77 764-777 

PAS in, effect on culture of tubercle bacilli, 

68 42-47 
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Sputum, coni 

toxicity of digestants for tubercle bacilli, 
60 628-633 

tubercle bacilli in, effect of alcohols on, 68 419- 
424 

tuberculous 

decontamination of, by penicillin, (Notes) 
67 530-534 

filtration by membrane filter, (Notes) 77 
1019-1022 

VISCOUS, homogenization of, (Notes) 80 914 
Staphylococcal infection, enhancement with 
extraction methods, (Notes) 77 1026- 
1029 

Starch gels, zone electrophoresis in, (Notes) 
78 932-933 

Steatorrhea, and tuberculosis (probable), with 
h 3 T)ogammaglobulinemia, (case re- 
ports) 74 773-782 

Stenosis 

bronchial, 62 (Supplement, July 80-89) 
mitral, pulmonary function studies in, 79 265- 
272 

Sterility, female, caused by tuberculosis, (edi- 
torials) 70 1096-1098 

Sterilization, ultraviolet. Hi Intensity, (Notes) 
71 457-458 
Steroids See Hormones 
STH See Hormones, somatotrophic 
Stilbamidine-PAS-streptomycin, in pulmonary 
tuberculosis and systemic blasto- 
mycosis, (case reports) 68 615-621 
Stomach, tuberculosis of, 61 116-130 
Strains, atypical, growth rates of, in biochemical 
studies, (Notes) 79 94-96 
Streptococcus faecalis as cause of pyogenic menin- 
gitis, 62 441-445 

Streptodornase-streptokinase See Streptokinase- 
streptodornase 
Streptokinase-streptodornase 
in extrapleural hematoma, complicating extra- 
pleural pneumothorax, 63 547-555 
m extrapleural suppurative tuberculosis, 71 1-11 
in tuberculous and bacterial meningitis, 71 12-29 
Streptomycin See also Dihydrostreptomycm 
activity 

on H37Rv strain of M tuberculosis, 59 461-465 
singly and in combination with isoniazid, 
67 808-827 

on tubercle bacilli, 62 582-585 
bactericidal action on extracellular and intra- 
cellular tubercle bacilli, 67 322-340 
-cortisone, in experimental tuberculosis in 
albino rats, 65 596-602 

-dependent strains of M tuberculosis, (corre- 
spondence) 59 219-220 


-dependent tubercle bacilli, 64 192-196 
pathogenicity of, 63 96-99 
in development of atypical variants of M 
tuberculosis in vitro, (Notes) 78 921- 
926 

-dihydrostreptomycm, toxicity of, 60 564-575 
effect 

on bacterial resistance to isoniazid, 67 553-567 
on bronchocavitary junction in relation to 
healing, 67 173-200 

on morphology of tuberculous lesion, 61 525- 
536 

on pathology of tuberculous meningitis, 
61 171-184 
on tubercle bacilli 

electron-microscopy study, 70 328-333 
%n vitro, 71 556-565 

tn VIVO and m vitro, on streptomycin-resistant 
tubercle bacilli, 66 486^96 
■and enzjrmatic reactions of M tuberculosis, 
65 722-734 

in esophago-cutaneous fistula, 59 687-691 
in experimental tuberculous meningitis, 70 
714-727 

m guinea pigs with discrete chronic tuberculous 
lesions, 66 194-212 

histopathologic changes in lungs after, 61 543- 
555 

historical aspects of its development as a 
chemotherapeutic agent in tuber- 
culosis, 69 859-868 
historical notes on, 70 9-14 
inhibition of growth of M smegmatis, 71 743-752 
intermittent regimens 

analysis of 97 patients with pulmonary 
tuberculosis treated with 1 or 2 grams 
every third day, 63 275-294 
comparison with dady dosage schedules in the 
treatment of pulmonary tuberculosis, 
63 295-311 

and PAS in treatment of pulmonary tuber- 
culosis, 63 295-311 

-isoniazid 

action of M tuberculosis within phagocytes, 
(Notes) 65 775-776 

compared with isoniazid and streptomyem- 
PAS in pulmonary tuberculosis, 
(Notes) 66 632-635, (Notes) 67 108- 
113, 539-543 

effect on course of tuberculosis in rabbit eye, 
69 1016-1021 

in experimental tuberculosis 
in guinea pigs, 68 575-582 
of mice, antagonism of, (Notes) 68 277-279 
in fatal meningitis, (case reports) 72 653-658 
in murine leprosy, (Notes) 72 846-850 
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-PAS, jn combimtjons, thernpeutic and to\ic 
cliccts of, C9 1-12 

m pulraomrj tuberculosis, comp'ired with 
isoniazid and streptomjcin-PAS, 
(Notes) 6S 26-1-2G9 

resistance, (correspondence) 75 346-347 
synergism of, m iilro, (Notes) 65 777-778 
in tuberculosis, incidence of bacterial resis- 
tance, (Notes) 67 106-107 
neurotoMcitj of, GO 39-44 
-oxj'tetracjchne, in pulmonary tuberculosis, 
66 534-541, 69 58-70 

paired with other drug combinations, SO 627-640 
-PAS 

aplastic anemia following use of, (case re- 
ports) 68 455-457 

compared with isoniazid and streptom} cin- 
isoniazid in pulmonari tuberculosis, 
(Notes) 66 632-635, (Notes) 67 lOS- 
113, 539-543 

-corticotropin, in pulmonary tuberculosis, 
66 542-547 

cultural properties of M Ivherciilosts in lesions 
resected from patients treated with, 

65 727-733 

effect on tubercle bacillus tn vtlro and tn vtio, 
59 554-561 

with pneumoperitoneum, in pulmonarj tuber- 
culosis, 69 963-967 
in tuberculosis 
experimental 

of gumea pigs infected intracerebrally, 
64 87-101 

in mice, (correspondence) 60 80S-S10 
pulmonarj , (Notes) 72 242-244 
compared with isoniazid and strepto- 
mj'cin-isoniazid, (Notes) 68 264-269 
-stilbamidine, and sj'stemic blasto- 
mjxosis, (case reports) 68 615-621 
and pneumonectomj’’, in pulmonarj tuber- 
culosis, streptomj cin-refractorj', 
(case reports) 66 605-614 
and pneumothorax, in pulmonarj’’ tuberculosis, 
59 539-553 

and potassium iodide in experimental tuber- 
culosis in guinea pigs, 64 102-112, 

66 680-698 

in pulmonary resection, 67 22-28 
-pjnrazinamide, in pulmonarj tuberculosis, 
70 413-422 

regimens, evaluation of, in tuberculosis, 60 715- 
754 

resistance 

gradual, in M 607, (Notes) 75 841-842 
of M tuherculosts, 62 101-108 
in pretreatment patients, 72 143-150 


prevention, in sulfathmole resistant M 
avjum, (Notes) 76 301-307 
-resistant organisms 
tuberculous infection nith, 61 SS1-SS2 
tuberculous pneumonia due to, (case reports) 
70 SS1-S91 

-resistant tubercle bacilli, 59 402-414, 61 719-724 
without chemotherapj , 70 637-640 
infection in children, SO 326-339 
nith tuberculosis, 66 63-76 
effect of streptomj cm on, in tiio and in ttlro, 
66 486-496 

inoculation in reinfection tuberculosis, 74 
258-276 

isoniazid in, 66 477-485 
in necropsj specimens, 63 449-458 
pulmonarj cavitation in development of, 
59 391-401 

in pulmonarj tuberculosis, new and un- 
treated, (Notes) 74 293-296 
transmission of, (correspondence) 62 227 
in I'ttro, 59 438-448 

Binglj , in murine leprosj', (Notes) 72 846-850 
and sulfones in experimental tuberculosis of 
gmnea pigs, 64 102-112 
susceptibilitj 

effect of Triton A-20 and pH v alue on, 62 91-98 
of M tubcrculosts, 61 578-581, 705-718 
in vitro, 59 336-352 
testing 

slide culture technique, (correspondence) 

59 599 

solid media for, 62 484-490 
of tubercle bacilli, 61 569-577 
tenth anmversarj , 70 1-8 
therapy 

in experimental tuberculosis, lethal allergic 
shock in, (correspondence) 75 343-344 
in tuberculous pneumoma in Negro adults, 

60 343-353 
-thiasulfone 

m miliarj and meningeal tuberculosis in 
children, 61 159-170 

in pulmonarj tuberculosis in lO-doj-^-old 
infant, 61 747-750 
tOMCitj , 60 564-575 

for auditorj and vestibular mechanisms, 
60 39-44 
in tuberculosis 

avian, in chicks, comparison with dihjdro- 
streptomj cm, 60 366-376 
experimental, 59 664-673, 674-678, 60 62-77 
genitourmarj’’, 61 518-524 
intestmal, 60 576-588 
late results, 77 413-417 
miliarj^ (case reports) 60 514-519 
cause of agranulocj'tosis, 59 317-324 
minimal, 65 547-571 
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Sftrp.'dnj'on con/ 

pulraomrj , (Notes) 73 117-122 
compared vnth dihjdrostrcptomjcin, 68 
22<1-237, 23S-2JS 

first clinical trial, (cose reports) 71 752-764 
fi\c-jcar outcome, 71 103-200 
follow-up slud\ on, 62 503-571 
hematogenous, cardiopulmonarj function 
of patients, 6-1 583-601 
hjpopotassemin and liiTionatrcmin during 
treatment, 06 357-363 
once weeUj , 69 980-090 
and other Iherapj , (editorials) 00 264-268 
research project, 59 140-167 
tracheobronchial, 00 32-38 
in tuberculous empjema, drug concentrations 
attained with aarious vehicles, 60 
271-284 

cellugcl as V chicle, 60 285-291 
in tuberculous enterocolitis, 60 576-588, (case 
reports) 648-653 

in tuberculous meningitis, 61 247-250 , 02 586- 
503, 07 013-028 

tuberculous patients 2}^ jears after, 01 808-874 
in tuberculous pericarditis, 59 050-063 
-vnomjcin, isoniazid, and Btrcptomjcjclidono 
isonicotinjl hjdrazinc in expen- 
mcntal mouse tuberculosis, (Notes) 
68^2-294 

Streptomjcjclideno isonicotmjl hydrazine 
-streptomj cm, viomjcm, and isomazid in 
experimental mouse tuberculosis, 
08 292-294 

sulfate, in pulmonary tuberculosis, 70 701-713 
Streptovancin 
alone 

in humans, (Notes) 76 659-660 
in tuberculosis 

experimental, (Notes) 76 659-606 
pulmonary, (Notes) 80 420-430 
discovery and biologic activity, 75 576-583 
in experimental tuberculosis, 77 976-982 
isolation and properties, 75 584-587 
-isomazid 

controlled clinical trial, (Notes) 80 757-759 
in experimental tuberculosis, (Notes) 75 659- 
666 

in humans, (Notes) 75 659-666 
in pulmonary tuberculosis, (Notes) 80 424- 
425, 431-433 

in munne leprosy, (Notes) 79 673-676 
xn VIVO studies in the tuberculous mouse, 75 
588-593 

Stress 

relationship with adrenocortical function and 
tuberculosis, 69 351-369 

request for reprints on adaptive hormones and, 
(correspondence) 67 677-678 


Students 

medical and nursing, tuberculosis in, 63 332-338 
tuberculosis in, (Notes) 70 308-314 
Su 1906, activity on chromogcnic mycobacteria, 
77 694-702 

Su 3068 

activity on chromogonic mycobacteria, 77 694- 
702 

antituborculosis activities of, 77 703-711 
Su 3912 

activitj on chromogcnic mycobacteria, 77 694- 
702 

antituborculosis activities of, 77 703-711 
Sulfaguamdine, activity on H37Rv strain of M 
tuberculosis, 59 461-465 
Sulfalhi azole 

activitj on H37v strain of M tuberculosis, 
59 461-465 

in prevention of streptomj cm resistance in M 
aiium, (Notes) 76 301-307 
Sulfhydrjl compounds, effect on growth of tuber- 
cle bacilli, 74 42-49 

Sulfonefs) Sec also individual names of drugs, 
e g , Glucosulfone, Sulfoxonc 
m experimental tuberculosis, 60 62-77 
pharmacologic studies, 60 62-77 
-streptomycin in experimental tuberculosis of 
guinea pigs, 64 102-112 

Sulfoxone, activitj on H37Rv strain of M tuber- 
culosis, 59 461-465 

Sulfur hexafluoride, m pneumoperitoneum, 76 
1063-1070 

Sulphetrone, clinical toxicity of, 62 160-169 
Surface plate counts, in enumeration of viable 
tubercle bacilli, 64 353-380 
Surgery Sec also specific surgical procedures 
in bronchiectasis, cardiopulmonary function 
before and after, 69 869-914 

of chest 

electrocardiographic changes after, 59 128-139 
peptic ulceration after, 74 358-366 
in emphysema 

diffuse, obstructive, 80 825-832 
pulmonary, 73 191-218 

indications, in pulmonary tuberculosis, 73 191- 
218 

pulmonary See also specific procedures 
Horner’s syndrome after, 67 94-100 
in lupus erythematosis, (case reports) 77 338- 
345 

in pulmonary tuberculosis, 73 690-703 
comparison with roentgenographic findings, 
(Notes) 71 452-456 

relationship to chemotherapy, bacteriologic 
status, and pathology, 80 (Supple- 
ment, October 95-115) 

refusal among tuberculosis patients of 77 311- 
322 
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Surgery, cant 

reporting of, (correspondence) 79 G/O-CSO 
in spontaneous Lomopneumothora\, 71 30-4S 
of subpleural blebs, 79 577-590 
thoracic See also specific procedures 
electrocardiographic changes after. Cl 50-C3 
major, for tuberculosis, full-term delivery 
following, 78 697-711 

total statistics, in pulmonary tuberculosis, 
68 874-SS4 

transthoracic, removal of Ijanph node, causing 
hemoptj’sis, (case reports) 65 206-209 

Survej (s) Sec also Case finding. Roentgenography 
cancer detected in, 62 491-500 
chest, in tuberculosis, 65 451-154 
fluoroscopic, in China, 72 356-366 
international, of pulmonarj tuberculosis, 
(Notes) 73 128-133 

mass 

in case finding, 59 494-510 
for pulmonarj neoplasms, 62 501-511 
X-ray, what’s wrong with, (correspondence) 
60 532-535 
roentgenographic 
lesions undetected m, 64 249-255 
on private patients, (correspondence) 66 502 
m schools and industries in San Antonio 
(Te\as), 60 501-513 

in small hospitals, (editorials) 64 313-317 
in Washington (DC), 1948, 66 548-566 
tuberculin patch test among school-age children 
in Liberia, (Notes) 67 665-668 

Suture, ligation, and partial thoracoplasty in 
pulmonary tuberculosis, 70 61-70 

S waves, prominent, electrocardiograms with, 
62 307-313 

Sweden, BCG vaccination in, (correspondence) 
79 678-681 

Symphysis, guided, 66 134-150 

Symposium on emphjsema and the “chrome 
bronchitis” sjmdrome. Aspen (Colo- 
rado), June 13-15, 1958, SO (Supple- 
ment, July 1-213) 

Symptoms, cardiac, in tuberculous patient, 62 
(Supplement, July 98-103) 

T 

Taurine, in experimental tuberculosis, (Notes) 
74 638-640 

Teeth, restorations (fillings), effect of PAS on, 
(Notes) 68 622-624 

Temperature-influenced mycobacteria, in mice 
and in chick embryo, 73 650-673 

Terramycin® Sec Ovjdetraoyclme 

Test(s) 

dnig-susceptibdity, in tuberculosis, (Notes) 
77 350-355, (Notes) 78 111-116 


gel 

diffusion, in tuberculosis, SO 886-894 
double-diffusion, in tuberculosis, SO 153-166 
Htstoplasma capsulatum and Blaslomijccs 
dcrmatttidts polj’sacchande skin, on 
humans, (Notes) SO 264-266 
intracisternal, of bacillnrj virulence, 76 426-434 
maximal cxpiratorj'' flow, for detecting ventila- 
tory obstruction, 78 180-190 
microcolonial, for virulent mjcobactena, (cor- 
respondence) 73 600-601 
mouse, for pulmonary tuberculosis, (Notes) 
77 1005-1011, 1012-1016 
neotetrazolium inhibition, 77 662-668 
niacin 

in differentiation of tubercle bacilli, (Notes) 
79 810-812 

in distinguishing mjcobactena, (Notes) 79 
663-665 

oxidation-reduction dj'e, modification of, for 
determination of xirulence 
of mycobaclcrta in vitro, (Notes) 66 99 
oximeter, in emphjsema, diagnosis of, SO 705- 
715 

pulmonarj' function Sec Pulmonarj' function 
of respiratorj' function, 79 457-467 
using direct-writing ear oximeter, 74 511-532 
serologic 
for tuberculosis 

absorption in, (Notes) 66 762-764 
new, 64 675-681 

simple paper strip urine, for PAS, (Notes) SO 
585-586 

skin, simultaneous, effect on size of tuberculin 
reactions, 65 201-205 

tuberculin 

disc-method, 77 778-788 
patch, among Liberian school-age children, 
(Notes) 67 665-668 

urine 

for detection of isoniazid, (Notes) 80 904-908 
for detection of PAS in ambulatory tubercu- 
lous patients, (Notes) 79 672 
of ventilatorj' eapacitj 
index of expiratory force m, 78 692-696 
maximal midexpiratory flow, 72 783-800 
Testosterone Sec Hormones 
Tetracj'cline 

antitubereulosis activity, 72 367-372 
influence on antibodies in ornithosis, 74 566-571 
Therapeutic Trials Committee of the Swedish 
National Association Against Tuber- 
culosis PAS treatment m pulmonary 
tuberculosis, comparison between 
94 treated and 82 untreated cases, 
61 597-612 

Therapj' 

with paired combinations of antituberculosis 
drugs, 80 627-640 
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Therapy, eont 

of peripheral tuberculous lymphadenitis, 68 
157-164 

physical, post-thoracoplasty, 60 180-205 
Thiazolidinone See Su 3912 
Thiazolme See Su 3068 
Thiazolsulfone 

factors determining adequate dosage of, 62 
618-631 

in meningeal tuberculosis, in children, 61 159- 
170 

-streptomycin, 

in miliary tuberculosis, in children, 61 159-170 
in pulmonary tuberculosis, in infants, 61 
747-750 

Thiocarbanidin 

antituberculosis activity m vitro and in experi- 
mental animal, 78 570-575 
effect on M tuberculosis in vitro and in vivo, 
77 301-310 

-isoniazid, in pulmonary tuberculosis. Quotes) 
80 590-593 

Thiocarbamlide(s) See also Su 1906 
antituberculosis activity of, in mice, 77 301-310 
in pulmonary tuberculosis, (Notes) 74 468-470 
Thioethyl compounds, antituberculosis activity 
of, 74 59-67 

effect of ventilation on, 74 68-71 
metabolic cleavage of, 74 78-83 
Thioglycollate medium for differentiating myco- 
bacteria, (Notes) 77 356-358 
Thiosemicarbazone (s) 
amithiozone 

carbohydrate metabolism associated with, 
(case reports) 66 373-377 
causing agranulocytosis, (case reports) 65 
339-343 

resistance and action in mycobacteria, mech- 
anism of, 80 559-568 

in selected tuberculous pulmonary lesions, 
65 692-708 

Busceptibihty of tubercle bacilli to, 63 487-489 
method for determining, 62 638-644 
tests for, 62 638-644 
toxicity, 

in dogs, 64 659-668 
hepatic, 64 159-169 
in tuberculosis 

experimental, in guinea pigs, effect of in 
combination with dihydrostrepto- 
mycin as compared with PAS-dihy- 
drostreptomycin, 63 339-345 
pulmonary, 64 170-181 
antituberculosis activity of, 61 1-7, 8-19 
chemical studies, 61 1-7 
4-acetylammobenzal 

in experimental tuberculosis in guinea pigs, 
62 144-148 


effect of, in combination with dihydrostrep- 
tomycin as compared with PAS-di- 
hydrostreptomycin, 63 339-345 
human pharmacology, 62 128-143 
p-acetylammobenzaldehyde, susceptibility of 
tubercle bacilli to, 63 487-489 
p-ethylsulfonyl benzaldehyde (Berculon B) in 
humans, 68 400-410 

p-isobutoxybenzaldehyde, failure as anti- 
tuberculosis drug in man, (Notes) 
68 791-793, 794-795, 796-798, 799-802 
Tibione® See amithiozone, above 
in tuberculosis, 
chemotherapy, 61 20-38 
experimental, in mice, (correspondence) 

60 539 

in humans, 61 145-157 
Thiourea, substituted 

antituberculosis activity, 70 121-129, 130-138 
in experimental tuberculosis 
m guinea pigs, 70 130-138 
in mice, 70 121-129 

Thoracic surgery See Surgery, also names of 
specific procedures 
Thoracoplasty 

bronchospirometry before and after, 75 724-729 
contralateral rib fractures during, (case reports) 
66 233-239 

deformities, prevention of, 66 436-448 
disappearance of tubercle bacilli m sputum 
after, 64 307-312 

effect of penicillin on wound infection after, 

61 346-352 

failure as indication for resection, 62 434-438 
gelatin foam in, 61 193-200 
homolateral, effect of paralyzed hemidiaphragm 
on, 60 183-188 
late results after, 59 113-127 
partial, and suture ligation, in pulmonary tu- 
berculosis, 70 61-70 

patients, postoperative management of, 61 57- 
59 

post-thoracoplasty, physical therapy in, 60 
189-205 

primary, for pulmonary tuberculosis, 78 832-838 
in pulmonary tuberculosis, 59 113-127 , 60 273- 
287 

in relation to type of lesion, 60 273-287 
resection after, 60 406-418 
pre- and post-, in tuberculosis, 79 204-211 
pulmonary, simultaneously m pulmonary 
tuberculosis, 65 169-167 

results 

according to type of pulmonary tuberculosis 

62 645-653 , 69 930-939 

necessity for accurate evaluation of, (editor- 
ials) 60 383 

ribs as possible source of homogenous bone 
grafts, 63 210-212 



100 


INDI \ O} hLIIJl CT^ 


Tkc^<\ C n? 

fprt'id or * vnffT))'itiori of fiiildifunr* luhircu 
Unit lesion*! rus n suit of, (;1 f>IS Wl 
in tuhirculoiK tinpMinn, O'l VJI’i W! 

Mntil'itor> funetum festn in iwiluntmf; pn- 
tioiitfi for, I)"! "(i >V) 
lhor'\toscop\, f)'' '210 2VS 

^horncolonn, (Inipnostic, in idiopilliir pleural 
(fTusion, 71 

Thornx 

n'nio\nl of rnlcifird hinph node, (enso reports) 
C5 200-200 

«urKer\ of, broncliospiroinrlr\ in, 70 730-71! 
vertical lomogrnpln of, C2 170-170 
Thrombocjtopenie piirpurn, and bronclioficnic 
cnrcinonm, (cii,s( reports) C7 000-013 
Thrombocnibolisrn, incidence nnd Difrnificancc of, 
in pulmonnrv tubirculosis. Cl S2C-S31 
Thrombosis of cerebral \c'“cls xeith necrosis of 
tlio baanl nuclei. Cl 217-25G 
ThjTnonia SrcTiimorH 
ThjTOid 

function, in pntientu treated with isoniiisid- 

PAS, so<;i5-sis 

isonmsid nction npninst, (Notes) 71 SS0-S9I 
PAS nction nRiunst, (Motes) 71 ‘SO-S'lI 
in tuberculosis, native resistance to 
h}pcrtlijroidi«m in, 79 IW-l'O 
hjpothjrodism, 70 lSO-203 
Time factor, in rtudies of outcome of chronic 
ilisciuso, (editonnis) C3-C0S-C12 

Tissue (s) 

acids, fattj, in resistance of tubercle bacilli in 
rabbits, CO 710-723 

animal, tuberculostatic agent present in, 
(Notes) 63 110 

cultures 

mammalian cells nnd mjcobnclenn in, (cor- 
respondence) 75 317-3-IS 
mjeobnetenn in, 77 7S9-S01 
studies on resistance in tuberculosis, 79 221- 
231 

tuberculin reaction in glucose in, 78 712-721 
internal, allcrgj of, eflcct of estrogen on, 59 1S6- 
197 

mj’cobactena in, retention nnd differentiation 
of, 74C0S-C15 
tuberculous 

granulation, distribution of iron in, Cl 500-502 
tubercle bacilli in, (correspondence) 75 519- 
620 

Tomography 

nnd bronebogrnph j , in apical bronchiectasis, 
74 3SS-399 

vertical, of the thora\, 62 170-175 
Tongue, nicotinamide tbcrapj of changes in, 02 
3G0-373 


Tonsils, faucial, pnniarv tub' rculosis of, {ca«o 
IT ports) O'l-ojo 0!7 

'lonuoii, fpbnic, 02 nu-l!0 
and pnMimojKntorieum, 70 100-170, (corrcs 
po'uleitrr) 70 ^23 

Tracb' i 

aiiomdous bronchus to tli" riflit upper lolie, 
(case reports) CfijSO-CV 
(cn(«tration 

evolution and carlv results of, 79 773-779 
ill exploration of bronrhisl tree, 78^15-821 
in ptilrnoriarv di eases, 78 815-821 
papillomatosis of, (case reports) 71 129-530 
reconstruction 
plastic, 01 177-188 
surgicd, 02 170-189 
tuberculosis, 00 001-02!) 

Tranquilirer(s) 

effect 

on activilv of ainbulatorv tulierculous pa- 
tients, (Notes) 70 531-532 
on bospitalircd tuberculous patients, (Notes) 
78 127-130 

Trnmsaminase, glutamic oxnlacotic nnd pjTUvic, 
in ptdmonarj tuberculosis, (Note*) 79^1- 
232 

Trauma, of lung, at pneumothorax induction, 
00 557-603 

Ircntnicnt failures, (correspondence) 79 105 

Tributv rinaso and fnttj acids in BCG rabbits, 
72T10-3I1 * 

3,3',5 Trnodo I tbvronino in tiilierculosis and 
pneumococcosis, survival time of 
mice with, 79 339-343 

Triiodotbvronine nnd propvl tbiourncil m experi- 
mental tuberculosis, (Votes) 73 434- 
437 

Trisodnim phosphate transport digestion method 
for processing sputum nnd gastric 
specimens, (Notes) 70 3C3-3G0 

Triton A-20 

antituberculosis nctivitv of, in mice, 65 718-721 
-1, 1-dimcthvl S isopropvl-bicvclo deeapcntanc 
therapeutic activilv in experimental 
tuberculosis nnd leprosy, (Notes) 75 
CS1-6S7 

cffcct on streptomjem susceptibditj of resist- 
ant strain of 1/ tuhcrculotts, 02 91-9S 

Triton WR 1339 See also Polvowefhclcne ether 
and malachite green in charcoal media for 
tubercle bacilli, (Notes) 71 894-897 
in murine leprosj , (correspondence) 70 915-916 

Trudeau See also American Trudeau Socictj 
Foundation, Edward L , inauguration of, 62 
(Supplement, Julj 104-113) 
Sanatorium, closing, (editorials) 71 163-164 
School of Tuberculosis, inauguration of, 62 
(Supplement, Julj 104-119) 
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Trjpsm, effect on iff tuberculosis in tilro, 76 
27f>-2S5 

Tubercle bncillus(i) See also Mycobacterium tuber- 
culosis 

ncid fast 

microorganisms other than, in HeLa cells, 
growth characteristics of, (Notes) 
80 74-1-71G 

wild-tjpc, titration of cord formation as 
measure of pathogcnicitj , (Notes) 
7S 709-S01 

activitj of strcptomjcin-PAS on, 69 55-1-5G1 
air-borne, isolation of , in a tuberculosis hospital, 
(Notes) G7 S7S-SS0 
amithiozone susccptibilit j , G3 4S7— 189 
antibacterial substances in seed plants active 
against, 62 475-480 

antibodies against hemagglutination test for, 
G3 6G7-4371 

artificial cellular immunity against, 69 690-704 
atj-pical, pulmonary disease from, (case reports) 
SO 738-743 

autolj'sis and growth of two strains, 65 75-82 
avian, characteristics and resistance of, 76 435- 
450 

in bone marrow, 63 346-354 
bovine 

effect of calf lung fattj acids on, 75 630-637 

Virulence for rabbit, (Notes) 67 265-266 
catalase activity, (Notes) 73 768-772 , 76 1007- 
1015 

and virulence, 78 735-748 
catalase-positive and -negative, 74 42-49 
centrifugation for concentrating, (Notes) 76 
899-901 

charcoal diluent for, 70 989-994 
counting chambers for, (correspondence) 70 
376-377 

cultures 

“bluing” phenomenon as contamination 
source, (Notes) 80 95-99 

direct, in patient’s blood, as drug therapy 
test, (Notes) 80 85-88 

filter paper techmque for early detection of 
microcolomes, (Notes) 70 916-919 

media 

blood, 64 551-556 
charcoal, 70 955-976 

Triton WK 1339 and malachite green in, 
(Notes) 71 894-897 
comparison of, 63 459-469, 470-475 
in egg, (Notes) 73 139-141 
egg yolk, 70 977-988 

negative, procedure for, (correspondence) 
68 470-471 

neotetrazolium chloride in (Notes) 68 625- 
628 


bj test tube or bottle, (correspondence) 77 
1030-1031 

cjcloserinc effect, (Notes) 72 685-686 
cytology, phase contrast studies in, (Notes) 
73 294 

detection 

bj egg embrjo procedure, (Notes) 76 315-319 
of small numbers 

concentrating agents’ lethal action on, 69 
991-1001 

from dispersed cultures, using mice, guinea 
pigs, and artificial media, 65 572-588 
differentiation of human from atypical acid- 
fast, (Notes) 79 810-812 

dihj drostreptomycin resistant, enhancement of, 
63 568-578 

dissemination of, in experimental tuberculosis 
in the guinea pig, 61 399-406 
dissociation of, 62 (Supplement, July 22-33) 
drug resistant, 67 553-567 
detected in sputum by slide cultures, (Notes) 

75 331-337 

distribution in lung, 73 406-421 
in pretreatment patients, 72 143-150, 151 
through prolonged chemotherapy, (Notes) 

76 871-876 

effect 

of I*”, radioactive, -labeled 3,5,diiodo PAS 
in vitro on, 65 316-324 

on migration of phagocytes in vitro, 59 562-566 
of neomycin on, 62 300-306 
of quartz on recoverability, from resected 
pulmonary lesions, (Notes) 71 308-313 
sarcoid lymph node products on, 61 730-734 
enzymatic digestion and concentration, (Notes) 
76 896 

extracellular and intracellular, bactericidal 
action of isoniazid, streptomycin, and 
oxytetracycline on, 67 322-340 

extraction 

and fractionation of water soluble compo- 
nents from, 64 602-619 
of proteins and other constituents from, 61 
798-808 

gastric washings for, evaluation of four methods 
for collecting and mailing, 65 617-626 

growth 

affected by sulfhydryl compounds, 74 42-49 
delayed emergence of, (Notes) 75 506-509 
failure of chick embryo extract to accelerate, 
(Notes) 65 783-785 

inhibited by isoniazid antagonized by ketone 
compounds, (Notes) 68 273-276 
measurement, 62 87-90 
in monocytes from normal and vaccinated 
rabbits, 69 495-504, (correspondence) 
69 1059-1062 

pattern and virulence of, 65 181-186 
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protrM ron< 

in rabbits Ruen cortisone, (Notes) 77 529-535 
Btimulntcd b\ dcso\j ribonucleic acid, 80 
SG0-S70 

in Twccn®-albiimin medium 
BCG, CS 312-371 
strain H37R\, CS 321-311 
guinea pig Mrulcnco of, (Notes) 73 7CS-772 
hemagglutination reaction, slide test modifiea- 
tion of, for antibodies against, G3 
CG7-C71 

human 

effect of calf lung fatU acids on, 75 G30-G37 
mjcobacteriophagc (D 29) inhibited in, bj 
serum factor, SO 12-18 
a irulcncc 

for guinea pigs, 73 2GG-275 
for rabbit, (Notes) 07 2G5-2GG 
inhalation of, protection against, 59 1-9 
inhibition 

tested in sjTithetic organic bases, (Notes) 
05 031-031 

bj urine, role of ascorbic acid, 09 400-118 
intracellular 
aciditj of, 71 532-5G5 
growth and a irulcncc of, 09 479-494 
isoniazid action on, 00 125-133 
isolation 

drug-susccptibilitj , and catalasc-tcsting, 
from patients treated with isoniazid, 
70 852-872 

from feces and gastric contents of intraaen- 
ously infected mice, 02 481-483 
methods, 01 5G3 

by microculture method, (Notes) 75 1007-1008 
from patients treated -with streptomjcin, 
01 705-718 
isoniazid effect 

on growing and resting, (Notes) 09 125-127 
hpid, 72 713-717 

proposed mechanism for, (correspondence) 
09 10G2-10G3 

isoniazid -resistant, 70 91-101, 73 390-405 
altered growth characteristics of, (Notes) 
GG 62G-02S 

and catalase activity, (Notes) G9 471-472 
growth requirements, (correspondence) 75 
155-156 

catalase and pathogenicit 3 ’’, 70 G41-6G4 
metabolism, 71 785-798 
pathogenicitj 

in children, 74 (Supplement, August 75-89) 
human, 71 390-405 

pathologj’- of lesions caused by, (Notes) 74 
G33-C37 

strains infecting children, 80 32G-339 
superinfeotion with, (case reports) 77 lGS-171 


susccptibilitj to pj rarinamide, (Notes) 72 
&10-S^12 

\irulcnco, OS 51S-55G, 70 728-733, (corres- 
pondence) 70 375-370 
in guinea pigs and mice, (Notes) 09 4G-MGS 
isoninzid-stroptom>cin action in iifro, 71 550- 
505 

isoniazid susccptibihti, (Notes) 73 708-772 
kojic acid as inhibitor of, 01 738-741 
lipids, GO 28-35 

lipopolj saccharide, reticuloendothelial sj-stem 
response to, 70 793-805 
liquefaction of, mechanism, 03 C91-705 
in lungs of rabbits, cndoccllular protcinascs in, 
03 091-705 

Ij-sozjTiio effects, 07^17-231 
metabolism 

isotopic carbon studies, 71 C00-G15 
production of a pharmacologicallj active 
metabolite, 03 100-107 
o\idnti\c, benzoate and salicjlate effect, 09 
703-709 

methanol extracts, (correspondence) 74 807-808 
immunizing effects on mice, (Notes) 73 
781-784 

method 

for determining susccptibilitj 
to amitliiozone, 02 038-014 
to strcptomacin, 01 509-577 
of differentiating from other bacteria, 75 
529-537 

in mice, relation between size of infecting dose 
and sun i\ al lime, 0-1 534-540 
microculture method for isolation, (correspon- 
dence) 7G 159-lGO 

in mouth wash, membrane filter culture for, 
71 371-381 

mutants, isoniazid-rcsistant, 70 405-475 
in necrotic lesions, biologj of, (Notes) 6G 629- 
031 

negative cultures for, procedure with, (corres- 
pondence) 09 128 

nonpathogenic, a lable, in mice, 75 280-294 
nuclei and mitochondria in, 07 59-73 
P’ -labeled, a irulcncc of, 79 738-745 
PAS-rcsistant, 75 608-017 
genetic considerations of mechanisms in- 
amla’cd in, (Notes) 79 371-373 
pathogenicity, and isoniazid susceptibilitj', 

08 734-738 

in pathologic specimens, microculture in blood, 
(correspondence) 73 785-78G 
phase contrast and electronmicroscopio studies 
on effect of PAS, isoniazid, and vio- 
mjcin on, (Notes) 73 29G-300 
in primarj’’ tuberculosis, late discharge of, 79 31 
propagabihty of, extended incubation on, 77 
802-814 
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TtiicnU fcnftllus(i), froracobili/v c/, fon( 

protein, 71 701-721 
in pulmonnrj lesions 

isoDinzid efTect on growth of, (Notes) 79 518- 
521 

resected, CG 11-51, 71 37C-3S7 
"punGcd wi\,’’ reticuloendothelial Bj'steni 
response to, 70 793-S05 

resistance 

to benzalkonium chloride, 70 312-319 
to chemotherapeutic agents. Cl 1S3 
to isoniazid, catalase actiiitj, and guinea 
pig Mrulcnco correlated, (Notes) 72 
21G-251 

to pjTazinamido in viio, 74 572-5S0 
of rabbits, relationship of tissue fatlj acids 
to, C9 710-723 

to streptomj cm in carlj tuberculosis of guinea 
pig, 59 G74-C7S 

respirator! quotients, at low o\jgcn tension, 
(Notes) C7 CG9-G70 

ring method, for stud! of, (Notes) 77 524-528 
and saprophytic m! cobacteria, differentiation 
of, (Notes) 74 95S-9G0 
self-mjeotion, (case reports) CO 514-519 
shde culture method for detection, CO 51-Cl 
in sputum 

disappearance of, following thoracoplasty, 
64 307-312 

effect of alcohols on, 68 419-424 
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80 753-756 

and illness, 71 885-888 
among Indian tribes, 72 35-52 
in infancy, (Notes) 74 149-151, (correspond- 
ence) 808-809 
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pleural, 61 845-861 

and pneumococcosis, 3,3',5-triiodo-i/-thyronine 
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antimicrobial therapy See chemotherapy, 
below 
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and PAS, three regimens compared, 
72 733-755 

and systemic blastomycosis, (case reports) 
68 615-621 

chronic 

effect of artificial pneumoperitoneum on 
ballistocardiogram, 66 52-57 
fibrocaseous, relapse rates after, (Notes) 
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pyrazinanude, 65 523-546, (case reports) 
69 443-450 

alone and in combination with streptomy- 
cin, PAS, or isoniazid, 60 413-422 
-isoniazid, 69 319-350, (Notes) 70 743-747 
low dosage, 74 400-409 
or PAS, (Notes) 79 102-104 
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70 61-70 

testosterone m, 68 165-176 
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hypersensitivitj m, (Notes) 74 474 
skin reaction in, 78 399-402 
vascular changes in lungs in, 75 410-419 
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133) 

Bomatotrophic hormone in, (correspondence) 
71 319-320 

in South America, (correspondence) 67 676-678 
of spleen, with polycythemia, (case reports) 
60 660-669 

sterility, female, in, (editorials) 70 1096-1098 
of stomach, 61 116-130 
streptomycin, 77 413-417 
research project, 59 140-167 
stress and adrenocortical function, relation- 
ship with, 69 351-369 
m students, (Notes) 76 308-314 
studies in Muscogee County (Georgia), 73 157- 
164 


surgery in 

combined with pyrazinamide-viomycin, 77 
83-92 

thoracic, major, full-term delivery following, 

78 697-711 

survey-detected, ultimate fate of, 68 9-23 
survival of patients, 66 651-665 
susceptibility 

familial, BCG as index of, 69 383-395 
of normal and immunized mice to, relation- 
ship of sex to, (Notes) 80 750-752 
in Taiwan (Formosa), 80 359-370 
teaching in medical schools, (editorials) 60 140- 
142, 63 365-371 

therapy, 74 (Supplement, August 188-190) 
immunity in, 78 499-511 
rapidly effective, implications of, (editorials) 
61 892 

for 30 years in a municipal sanatorium, 
(editorials) 70 518-520 

thoracoplasty, preresection and postresei^tion, 
in, 79 204-211 

thyroid in native resistance to, 79 152-179, 
180-203 

tissue culture studies m resistance in, 79 221-231 
today and tomorrow, 67 707-721 
tracheal, 60 604-620 
streptomycin for, 60 32-38 
tracheobronchial, 60 604-620 
streptomycin for, 60 32-38 
treatment, 70 930-948, 72 1-11 
tuberculin-negative, 63 501-525, (correspond- 
ence) 64 468-469, 469-471 
tuberculin reactions during isomazid treat- 
ment, 69 733-744 

undetected, in economic groups, 70 593-600 
unsolved problems in, 70 391-401 
urban reservoirs of (ATS), 79 687-689 
of urinary tract, uremia from, (case reports) 
73 110-116 

vaccination against, 74 (Supplement, August 
28-31) 

with nonliving vaccines, 80 340-358, 495-509, 
676-688 

views in perspective, 74 (Supplement, August 
290-296) 

viomycin in, 69 520-542 
vitamin A in, 64 381-393 
metabolism in, 72 218-227 
vocational rehabilitation in, (correspondence) 

79 543 

and World Health Organization, (editorials) 
64 218-222 
Tuberculostatic agents 
guinea pig test for, 60 223-227 
present in animal tissues, (Notes) 63 119 
Tuberculostatic factor in normal human unne 
73 967 
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Tuberculostatic substance possessing lysozyme- 
like properties in serum, 64 669-674 

Tuberculous patient (s) 

cardiac symptoms in, 62 (Supplement, July 98- 
103) 

at home, 76 1049-1062 

hospitalized, personality and behavior in, 
76 232-246 

and personnel pressure, (correspondence) 76 
912-914 

psychiatric evaluation of, (correspondence) 
74 807 

rating of, 70 483-489 

rehabilitation of, in Phdadelphia (Pennsyl- 
vania), 62 190-208 

Tularemia, lung abscess in, (case reports) 65 627- 
630 

Tumor (s) 

adenoma 

bronchial, 75 865-884 

and supernumerary bronchus, (case re- 
ports) 75 326-330 

adenomatosis, pulmonary, (case reports) 60 
258-263 

alveolar, (case reports) 60 788-793,61 131-137 

carcmoma 

alveolar cell, 79 502-511 
pulmonary, 62 594^609 
bronchiolar, (case reports) 78 632-636 
terminal, with inflammation and fibrosis, 
76 559-567 
bronohogemc 

with carcinoma of larynx, (case reports) 
74 438-440 

as a differential diagnostic problem in pul- 
monary disease 

I from major bronchi without secondary 

infection, 63 176-193 

II ibid, with secondary infection, 63 255- 
274 

III peripheral from minor bronchi and 
bronchioles, 63 399-416 

and pneumoma in adults, 76 47-63 
preclinical, 69 164-172 
in relation to calcified nodules in lung, 
66 151-160 

and silicosis, (case reports) 76 1088-1093 
and thrombocytopemc purpura, (case re- 
ports) 67 509-513 

tuberculoma of lung simulating, 61 431-435 
tuberculosis, bronchiectasis, and calcifica- 
tion as related to, 64 620-629 
and tuberculosis, pulmonary, 61 369-386, 
73 853-867 

of larynx, with bronchogenic carcinoma, 
(case reports) 74 438-440 
of lung, primary, with pulmonary tuber- 
culosis, 79 134-141 


chest lesions, asymptomatic and circum- 
scribed, 62 512-517 

“coin” lesions of lung, (Notes) 73 134-138 
endothelioma of pleura, case reports with surgi- 
cal extirpation, 63 150-175 
hamartoma, endobronchial, (case reports) 
SO 65-70 

hemangiopericytoma of lung, (case reports) 
77 495^500 

hemangio-sarcomatosis, generalized, errone- 
ously considered generalized tuber- 
culosis, 61 257-262 

hematoma, extrapleural, complicating extra- 
pleural pneumothorax, streptolanase- 
streptodornase in, 63 547-555 

leukemia 

alveolar-capillary block due to, (case re- 
ports) 80 895-901 

pulmonary involvement in, SO 833-844 
lymphosarcoma, pulmonary, with alveolar- 
capillary block and coccidioidomyco- 
sis, (case reports) 78 468-473 
malignancy’', pulmonary, cytologic diagnosis of, 
61 60-65 

mediastinal, 60 419-438 
cardiospasm simulating, (case reports) 63 
597-602 

mesothelioma, pleural, (case reports) 71 280- 
290 

diffuse, malignant, (case reports) 78 288-273 
neoplasms 

and mediastinal cysts, in children, 74 940-953 
pulmonary 

and eosinophilia, (case reports) 75 644-647 
mass surveys for, 62 501-511 
neoplastic disease, meningeal, simulating tuber- 
culous meningitis, (case reports) 

69 1029-1036 

neuroma, acoustic, tuberculoma of cerebello- 
pontine angle simulating, (case re- 
ports) 63 227-229 

nodules, pulmonary, solitary, found in survey, 

79 427-^39 

papilloma of bronchus, (case reports) 78 916-920 
papillomatosis, bronchial and tracheal, (case 
reports) 71 429-436 

pulmonary 

diagnosis and treatment, 59 353-363 
solitary, 63 252-254 

reticulum cell sarcoma, cryiitococcal and tu- 
berculous meningitis in, (case re- 
ports) 78 760-768 

thymoma 

cystic, and tuberculoma, possible confusion 
between, (case reports) 70 155-160 
malignant, with my asthenia gravis, (case re- 
ports) 72 381-385 
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IV eon" 

-nlbumin liquid medium, in diffcronlntion of 
tubercle bicilli, CVotci) 70 S10-S12 
inbibitor\ netiou on D-20 nn cob'ictonpbiKO 
inhibited In fcrum nlbumin, (Notes) 
SO 153-111 

SO ind scrum, effect on phcRc, "7 131-115 

U 

Ulccr(s) 

BCG induced, healinR clTcct of looninnd on, 
74 7-11 

peptic 

nnd cmpli\Fem'i, SO (Supplement, Julj 165- 
15C) 

nftcr Eurgen for pulmon'irj tuberculosis, 
71 35S-3CG 

Ulceration, bronchial, after pulmonarj resection 
for tuberculosis, GO S4-91 

Ultrafiltration apparatus, (Notes) 63 71S-720 

Ultrasonics, exposure to, in comminution of 
mj cobactena, (correspondence) 76 
914-915 

Ultraviolet, Hi Intcnsitj, for stcnliration, 
(Notes) 71 157-45S 

Unibradil, in bronchograplij , GS 7G0-770 

United States, irregular discharge in, (corre- 
spondence) G9 847-S50 

Unixcrsitj of 'Mnrjland, tuberculosis in medical 
students at, 79 710-755 

Urease actnitj in mjcobacteriaccac, (Notes) 
65 779-782 

Urecholine in gastric dilatation follotring phrenic 
interruption, G2 331-332 

Uremia 

with sarcoidosis, (case reports) GO 23G-248 
from unnarj tract tuberculosis, (case reports) 
73 110-116 

Urethane of beta-methylcholine See Urecholine 

Unne 

human 

normal, tuberculostatic factor m, (Notes) 
73 907 

apectrophotometnc determination, of PAS, 
(Notes) 64 577-578 

panoreatin-quaternary ammonium treatment 
of, 74 616-621 
PAS m, 76 1071-1078 
tests 

for detection of isoniazid, (Notes) 80 904-908 

simple paper strip, for PAS, (Notes) 80 585- 
586 

tuberculomhibitory activity of role of ascorbic 
acid in, 69 406-418 

from tuberculous patients, for ammo acid 
metabolism study, 76 867-870 


USSR, translation, of review 
from Punk and Uvarova, 79 497-501 
from Stepanjan, 79 112-151 

V 

Vaccination 

antitubcrculosis, with nonliving vaccines, 
(Notes) 77 719-721 

BCG 

as index of familial susceptibility to tuber- 
culosis, 69 3S3-395 
in Panama, (Notes) 67 522-525 
purified tuberculin fraction, from unheated 
cultures in testing, (Notes) 69 300-303 
in sarcoidosis, 62 40S-410 
in silicosis, 62 155-174 
in Sweden, (correspondence) 79 678-679 
nnd vole, 71 (Supplement, August 43-50) 
of mice, against C immitis, 74 245-248 
against tuberculosis, 74 (Supplement, August 
28-31) 

wath nonlixing vaccines, 80 340-348, 495-509, 
676-688 

Vaccine (s) 

antitiTilioid, cutaneous and lymphatic tuber- 
culosis after, 71 465^72 
assay, tuberculin reaction in, 60 351-356 
BCG See BCG 

from gamma-irradiated tuberculosis and 
Br SKIS, (Notes) 79 374-377 
in immunization against expienmental tuber- 
culosis, 71 228-248 

irradiated, antitubcrculosis, (Notes) 75 987-991 
and BCG in experimental tuberculosis in 
guinea pigs, 67 341-353 
studies with, 62 418-427 
nonliving, in antitubcrculosis vaccination, 
77 719-724 , 80 340-348, 495-509, 676- 
678 

Vascular changes in lungs m pulmonary tuber- 
culosis, 75 410-419 

Vena caval obstruction due to histoplasmosis, 
(case reports) 77 848-857 

Ventilagram, expiratorj, SO 724-731 

Ventilation See also Pulmonary function 
in chronic pulmonary emphysema, 74 210-219, 
220-228 

and respiratory gas exchange, mechanical 
respirators m, 80 510-521 
effect on antituberculosis activity of thioethyl 
compounds, 74 68-71 

hehum-dilution method in study of, 79 450-456 
lobar, in man, 73 330-337 
measurements 
in coal miners, 59 270-288 
by Ventube, 75 303-318 
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^ cnt\la{\on, cont 

mechanics, in cmplijBcmn, SO (Supplement, 
Jub llS-120) 

numerical c\prcssion of funclionallj clicclivo 
portion, C2 17-2S 

Ventilatorj capncitj, tests 
indc\ of cxpiratorj force in, 78 C92-C90 
mavimal nndcvpiratory floiv, 72 7S3-SOO 

Ventilator} enicienc}, nitrogen clearance in, 
72 1G5-178 1 

Ventilator} function, tests 
in sanatorium or clime, GO 149-1G7 
\nlue of, in c\aluating patients for thoraco- 
plast} , G3 7G-S0 

Ventilator} obstruction, mavimal expiratory 
flon test for, 78 180-190 

Venturi principle, in measuring ventilation, 
75 303-318 

Verazido 

pharmacology, 7C 3-1G-359 
in pulmonary tuberculosis, 78 251-252 
and related h}dr'izoncs, antituberculous ac- 
tivity of, 7G 331-345 

Vessel (s) 

in pulmonary cmpb}soma, 80 (Supplement, 
July G7-91) 

Veterans Administration 
— Armed Forces, cooperative studies of tuber- 
culosis 

antimicrobial thcrap} in primary tuberculous 
pleuris} mth effusion, 74 897-902 
resection in (1952-1955), 73 9G0-9G3 
survival among patients rvitb miliary and 
meningeal tuberculosis (1948-1955), 
70 3G0-369 

— ^Army and Navy, cooperative study 
April 1, 1949, to January, 1951, 72 718-732 
February 1, 1951, to January, 1952, 72 733-755 
August, 1952, to September, 1954, 72 756-782 
streptomycin regimens, study of, July 1946- 
April 1949, 60 715-754 

Viability test, for suspensions of tubercle bacilli, 
(Notes) 66 95-98 

Viomycin 

activity 

antimicrobial, 63 7-16 
against mycobacteria, 63 1-3 
against ilf tuberculosis and other microor- 
ganisms m vitro and in vwo, 63 17-24 
anaphylaxis, (case reports) 75 135-138 
-cycloserine, m pulmonary tuberculosis, (Notes) 
79 90-93 

effect 

on plasma electrolytes, 68 541-547 
on renal function, 68 541-547 
on tubercle bacilli, phase contrast and elec- 
tron-microscopic studies of, (Notes) 
73 296-300 


in experimental tuberculosis, G3 1-48 
acute and chronic toxicity, 63 44-48 
effects, in vitro, against tubercle bacilli re- 
sistant to certain drugs, G3 36-41 
-p} razinamido, in surgical therapy of tuber- 
culosis, 77 83-92 

-streptom}cin, isoniand, and streptomycyli- 
dene isonicotin}! hydrazine in ex- 
perimental mouse tuberculosis, 
(Notes) 68 292-291 
toxicit} in humans, 03 49-61 
in tuberculosis, 69 520-542 
pulmonary, 69 543-553 
advanced, 70 812-840 
rc-treatment, (Notes) 72 843-845 
Viruses 

infections, of respirator} tract, 80 315-325 
influenza, Asian, in 1957, patholog} of, 79 440- 
449 

Vital capacities, total and timed, for bedside and 
office use, SO 724-731 

Vitamin A 

metabolism, in tuberculosis, 72 218-227, (corre- 
spondence) 73 603-604 
in tuberculosis, 64 381-393 
Vitamin analogues, inhibition of growth of tu- 
bercle bacilli b}, 62 (Supplement, 
July 34-47) 

Vitamin E deficiency, isoniazid in, 80 223-231 
Vocal cord paral} sis, 73 52-60 
Vole and BCG xaccinations, 74 (Supplement, 
August 43-50) 

w 

Washington, D C , roentgenographio surve} in 
(1948), 66 548-566 

Wax of tubercle bacillus, immunogemcity for 
mice, 80 216-222 

Wegener’s granuloma of the lung, 78 21-37 See 
also Pneumoconioses 
Welders Sec Pneumoconioses 
Will Ross Medal (1954), 72 566-568 
Win 5211 See 5-Heptyl-2-thiohydantoin 
World Health Organization, and tuberculosis, 
(editorials) 64 218-222 

X 

X-ray See Roentgenography 

X-ray therap} See Radiation therapy 

Y 

Yeasts and pathogenic fungi, tuberculostatic 
properties of culture filtrates of, 
(Notes) 66 623-625 

Z 

Zephiran® See Benzalkonium chloride 
Zinc, traces of, in gl}cerol, (Notes) 74 145-146 
Zone electrophoresis, in starch gels, (Notes) 

78 932-933 
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WHEN ONLY AN OPIATE WILL DO 

to relieve acute or chronic pain and to control cough, consider the advan- 
tages of DILAUDID hydrochloride It acts quickly and not only is 
it less likely to cause nausea or constipation, but the appetite is not 
impaired or drowsiness induced to the same degree as with morphine 

Also remember that Dilaudid can be given internally, by mouth or 
rectum, to obtain a prompt and sustained response 

PAIN - i/A 8 , 1/32 or 1/20 gram, hypodermically 1/24 grain, orally or rectally 

COUGH - 1/64 gram per teaspoonful of its solution m any of the usual opiate- 
tree cough vehicles 


COUNCIL ACCEPTED 
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( oinjih intnt of the €=‘■1 nli.il Mtaiiiin*' 
\ Bi Ih C and D Cal C-To«i Roche 
eontniii'! ‘skimmed milk protc in 
(hl)a«ie calduin pliospliate, iiid otlici 
^akiahlc inincialc Added to milk 
CilC lose makes a rich, appetizing 
elioeolate 11 1 \ ored drink thals bound 
to tiekle the palate of the most 
finick) patient It is delicious seived 
either as a hot chocolate’ or as a 
j old, refreshing milkshake ” Pack 
iigcs 12 ounce and 5 pound containeis 
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Roche Park Nutley New Jersey 
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Gi tn 3 ounces of good quality butter 
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G-E INTRODUCES THE DUPLEX PHOTO-ROENTGEN UNIT 


9 Here is a new and different G E Photo 
Roentgen Unit designed to make photo 
roentgenography a fastet, more economical, and even 
more Accurate tuberculosis case-finding procedure 
It IS distinguished by the incorporation of a diag- 
nostic x-ray tube unit to move simultaneously 
with the camera assembly and to be always 
properly aligned with the fluoroscopic screen 

This takes the guesswork out of centering the 
tube to the patient, speeds up operative pro- 
cedure, and helps insure consistently fine results 
At the same time, the need for a separate tube 
stand and side rail is eliminated, thus reducing 
the cost of photo -roentgenographic equipment 
and simplifying installation, especially in a truck 

The G-E Photo-Roentgen Unit, you know, is 
the apparatus that photographs a fluoroscopic 


image of the chest on a 4" by 5" film, small 
enough to cost only a few cents, large enough 
to have proven within 2% as accurate as con 
ventional 14" by 17" roentgenography as a case- 
finding medium, and diagnostic enough to have 
required 14" by 17" radiographs before hos- 
pitalization of only S% of the cases examined 

These statements of accuracy are backed by 
reports, published in authoritative journals, of 
tests conducted by prominent institutions on 
thousands of persons To get copies of these 
reports and complete information about the new 
Duplex Photo-Roentgen Unit, write Dept G27 

GENERAL @ ELECTRIC 
X-RAY CORPORATION 

2012 JACKSON BLVD 


CHtCACO ILL USA 
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HOW MANY MILES 

have you run your x-ray equipment? 


M ost an^ old car might take j ou from 
V here ■n ou are to u here -s ou v ant to go 
— bumping along on n heels out ot true, puff- 
ing and snorting nhile lou nrestle nith an 
antiquated gear shift and fight a stubborn 
steering nheel But nhat a difference nhen 
a ou change from a enerable antiques to one 
of these streamlined beauties of todaa ’ 

• • • 

It’s that nai nith cars, its that v,a^ nitli 
v-rai equipment Old apparatus mai still be 
working — after a fashion It ma^ produce 
radiographs, ser\ e for fluoroscopy , possiblj 
ey en do therapy But it has none of the auto- 
matic precision built into modem equipment 
that IS y our assurance of uniform results 

It has none of the effortless ease and sim- 
phcitj of positioning patient and table and 
tube yy hich so much speeds up the efficiencj 
of an v-ray department and yery substan- 
tial!} increases its patient capacity 


It lacks most of today s features that con- 
tribute so much to absolute electrical safetj 
and fine mechanical precision And like the 
car that yyas good in its days, old \-ray 
equipment, too shows its age' Now mltest- 
inghouse \-ray apparatus, transformers are 
conyenienth out of the way AA ell illuminated 
controls are compactly grouped at ey e ley el 
The “machine shop look ’ of tables and tube- 
stands has gnen way to well groomed, 
ittractne lines which emphasize the sound 
engineering and fine craftsmanship that 
AA estinghouse puts into their construction 

If your equipment is of honorable age — and 
in \-raj apparatus tliat means ten y ears or 
so — call in a AA estinghouse X-Ray field en- 
gineer, soon A.sk him to suryey it witliout 
obligation Then study the detailed specifica- 
tions he w dl submit — and judge for y ourself 
how much jou will benefit from moderniza- 
tion ot your \-ray department' 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


y« E ST I N G H O U S E X-RAY DIVI5IO 


N O n* G ISLAND CITY . NEWYORI 
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with KAOMACMA 







KA0MA6MA . 


Coats and protects the 


irritated mucosa, acting as a mild astringent © Precipitates 
and coagulates bacterial suspensions • Adsorbs and renders 
innocuous toxic and irritant substances in the intestines 

Kaoma^a Plain and Kaomagma with Mineral Oil arc supplied inl2 os bottles 


0 


•nil 1 VI me IN m \ n it oi 1 1 m m ( i os/s 



ECONOMICAL SANATORIA SUPPLIES 

a Dependable Source . . . 

• INTERFOtDED SPUTUM 
- - NAPKINS and DISPENSERS 

' The handsome molal cabinoJ illusiralod at 

the loft provides a convenient means for 
dispensing either one or two napkins at a 
time Cabinet is fimshcd in light green 

Either creped or plain napkins may bo used 
Our napkins are especially soil and absorb- 
ent ideally adapted to sana 
tona service 

In place of metal dispenser, plain 
brown Kraft bags may bo used, 
or a Kraft outer bag ivilh a glassino 
liner using bulk Sputum Nap- 
kins for maximum economy 

Write for information on 
our special proposal 

• ALL-IN-ONE SPUTUM and SPECIMEN CUP 




/ // 


J 



An oxcephonally high quality stapled cup 
made of extra heavy stock, thoroughly imprcgnat 
ed by double paraffining Resists the action of 
sputum acids indefimtoly 8-ounco scale gradua 
tions printed on the inside permit easy measuring 
of contents The self closing cover is carefully 
stapled to the cup to make a complete umt, and 
overlaps edges on all sides May be used both as 
a Sputum Cup and for collecting specimens Adapt 
ed to use xvith or without Standard Wire Sputum 
Cup Holder Packed 100 to package, 1000 to a case 
and the price is exlremely low 


Pcrmancnllr allached 
sell closing cover 
opens at the flip of a 
linger Always tead^ 
ior use Neal com 
pact sanitary 


Consult your Will Ross catalog for prices 
Order from our salesman or eftreef 
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HISTORY OF THE DEVELOPMENT OF PURIFIED 
PROTEIN DERIVATIVE TUBERCULIN^s 

FLORENCE B SEIBERT 

A request has been made for a short r6sum6 of the methods of approach 
and the results that have led to the development of the Purified Protem 
Denvatne of tuberculin ISIucli of the work to be reviewed was under- 
taken as supplementarj'- to nork reported m the hterature, especially 
vhere it was desirable to confirm or remvestigate a conclusion No 
references will be gi\en to the hterature m this review, since they have 
been listed adequately in various re%news and also in the papers on the 
mdi\ndual phases of the w ork A general survey relating these investiga- 

tions to previous work is m press in Baclcnologtcal Reviews 
The experimental w ork to w’hich reference is here made will therefore 
be only that which has been carried out under grants from the Committee 
on Medical Researdi of the National Tuberculosis Association in the 
laboratory of the author, with a large number of collaborators, chief 
among whom was Dr Esmond R Long No attempt will be made to 
give details concerning any procedure, since they can be more accurately 
and satisfactorily obtained from the individual papers 
At the outset a most vital precedent for the entire research was es- 
tablished, namely, the use of a synthetic medium for growing the bacilli 
The medium (Long’s) adopted was one which contamed no protem and 
only pure cheimcals, such as asparagine, ammonium citrate, glycerol 
and inorganic salts On this medium the bacilh grew well and produced 
a filtrate which was highly potent as a tuberculin 

The first question, whether the active prmciple is or is not protein, 
w'as considered from many angles and a summary of the results leading 
to the conclusion that it is protem, is given below It will indicate the 
nature of experimentation used in the studies 

1 When protem appeared in the culture medium, there was also tuberculm 
activity in the medium 

iFrom the Henrj' Phipps InsUtute of the University of Pennsjlvania, Philadelphia, 
Pennsylvania 

‘Aided by giants from the Committee on Medical Research of the National Tuberculosis 
Assoaation 
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puhissjji.try cir.ccr, mmv : cvulcucv *<!' 
uf liic lumv.'f hcyund die lung could suit ‘iv 
dauunstf.Ucd !>y ciiiiaMl Over 

lulls tile c.cplured [irovcd to skt opentiiic. 
I'iU'un'.oiicctoaiy ‘.v.u* ixTlornu'd on 15 juuicJiti 
aiul lobectomy cm 5. Tiii* places opcrubility 
of primary c.'.nccr of the Iviiy^ in this series at 
approxiinately 25 per cent, ' i'/.vnmjwJCi.'vmjy 
for o/ui Suppuroiki: Discoic oj the 

Lun^^ R. II. ikirholt, J. ThorMk SitfA., 
October, IDS'}, 9: 17. -(L. l\ B.) 

Oesophagus after Pueumouectomy.-~Thc 
position of the oesophagus was stiulieil in 6 


with experience gained through long j>racticc. 
Purely tiiherculous empyemata h.avc been 
treated early with thoracocentois, then pleural 
livagc with a warm l;2tXX) watery solution 
of lysoform, followed by an injection of It) to 
20 cc. of I per cent solution of methylene blue. 
This procedure lias been repeated every six to 
seven days until the exiulate thinned down; 
then simple thoracocenteses were done followed 
In* the injection of 10 cc. of the methylene blue 
solution. This method of treatment has 
usually converted the e.xudate from pus to 
clear scrum in about two to two and one-half 
months. Isotonic solution has been preferred 
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product could be reproduced as to analyses and potency It was called 
TPT, meaning “Tuberculin Protein Trichloracetic Acid Precipitated,” 
and v as used m a great many investigations 

At that time, 1931-1932, the biological reactions of the TPA and TPT 
vere investigated and the significant fact was noted that they were 
higlily antigenic, that is, capable of eliciting precipitins, of producing 
tjTDical anaphj laxis, and even of inducing typical Arthus reactions, when 
large amounts w ere repeatedl}’- injected mto normal gumea pigs or rabbits 
These results were more conclusive than others previously obtained with 
bacillary extracts, since now there were available quantities of the purified 
fraction wluch could be made up mto concentrated solutions of any 
desired strengtli 

It seemed ad^^sable, therefore, to try to obtain a fraction with less 
antigenicit} because of the possibility of eliciting false positive reactions 
due to sensitization w'lth these highly antigemc preparations Koch’s 
Old Tuberculin might be a source of such material However, since 
Old Tubercuhn, even the modified variety made m synthetic medium 
instead of m glycerol broth, contains so much and so many impunties, 
it IS not possible to make direct antigemc tests with it For example, 
1 cc of a potent Old Tuberculin contams only about 10 mg of the specific 
active material m approximately 300 mg of orgamc and morgamc sub- 
stance, and too much toxicity would be caused by the impurities present 
if one mjected repeatedly 10 mg (or 1 cc ) of the material, which is the 
amount used for ehcitmg an Arthus reaction with any protem 

A concentrated filtrate from cultures of tubercle bacilli grown on syn- 
thetic medium, essentially Old Tubercuhn, except for the use of synthetic 
medium rather than of glycerol broth, can easily be freed of the excess 
salts and glycerol present by means of ultrafiltration, but even following 
this, about SO per cent of the residue consisted of carbohydrate Thus, 
further purification was necessary and it was found that precipitation 
of the ultrafiitered product with trichloracetic acid, removal of the acid 
witji ether and simultaneous drymg with the ether yielded a potent 
product, stable in its potency for years, and of the same degree of purity 
as the TPT, but far less sensitizmg This product was called the Purified 
Protem Derivative Tubercuhn It did not precipitate antiserum, nor 
produce a tjqiical Arthus reaction when repeatedly mjected intracutane- 
ously m large amounts Some oedema was produced, but the mduration 
and necrosis of the typical Arthus reaction were lackmg However, when 
it was adsorbed to aluminum hydroxide or charcoal, it then did become 
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antit;i.nu and did 'timulitt. tilt production of prtcifntm*, rc'tinblint; 
\ luipttnc 

'Ihis product proted to ht \tr\ catiipctort lor 4 in tt'^ting It 
wa*;, therefore, put up in quantitatnc tablet fmn, <o th-'l the addition 
of a sfKtifit'd imount of dduent to eirh tablet ouhi pne a solution al- 
read\ diluted for uv ii*! flr^t or •-ctond intracutaneou'i do^" On the 
Inna of t'\tenai\e trial the first dosc vas chonn aa 0(KO,02 mp and the 
aecond doae aa 0 005 mg 'I he* product Ina l>etn u«cd vnicK in tiilier- 
tiilin testing programs in this countra ami abro id 

I his Purified Protein l)eri\?ti\e 'I ubcrciilin la practicalK nonantigc me 
and, m addition, m iilnnco elieriical exjicnments it proved to be a com- 
paratueh email molecule, while the fractions m'de from the unheated 
tulierculin vere larger innlecuks and vert antigenic Ihertlorc, the 
ideiwns lonceived that there nna be a unit tul>crcuhn proten molceulc 
containing aetiac groups re'-ponsible for the tuberculin '>ctnil\ This 
unit In Itself is not completcK antigenic but when two or more of then: 
units arc aggregated a molecule is produced which is mtigcnic The 
idea of a unit molecule and association of units is analogous to the con- 
ception of Professor Saedberg, concerning most proteins studied ba him 
and his associates lie postulated the smallest protein unit molecule to 
be about 17,000 m molecular weight and actualla all proteins studied 
Iiaac molecular weights which arc multiples of tins unit weight, including 
substances with weights 2, 1,8 16, 2 1, IS, 96, 192 3S-1 and 576 times this 
figure Certain proteins, ba association or dissociation, can exist as 
scacral diflerent sizes, according to the cnaaronmcntal conditions 

It aaas deaded that it aaould be aaorth aalulc to determine whether the 
tuberculin protein might fit into the sastem expressed above The 
importance of such an organization or sa*stcm of molecules m understand- 
ing the nature of the tuberculin reaction cannot be overestimated Tur- 
thcrmorc, from the standpoint of general immunologa or protein 
chcmistra , no more ideal substance could be found for such »a studa 
since few biologically active protein molecules have shown such remark- 
able stability in potency 

Therefore, an extensive studa was made in Professor Saedberg’s labora- 
tora on represent ativ'c tuberculin protein molecules, .among which were 
the TPA, the most antigenic, and the Purified Protein Dcnaatiac, the 
least antigenic molecule Phv’Sico chemical analj scs indicated that 
both products were chcmicallj heterogeneous and required further puri- 
fication before accurate molecular weights could be found WTen this 
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purification vas made tlie antigenic molecule was found to have a mo- 
lecular weight of about 32,000, and the one isolated from the Purified 
Protein Derivative a weight of 17,000 to 18,000 Thus, the onginal idea 
appeared to be confirmed, but other comphcatmg factors have smce 
appeared 

In tlie meanwhile, while all the Purified Protem Derivative prepara- 
tions made m our own laboratory seemed to have equal potency, those 
made m some other laboratories proved to be weaker The reason for 
this had to be determmed, especially m new of the fact that there came 
at this time to the National Tuberculosis Association a request for the 
preparation of a very large quantity of Purified Protem Derivative to be 
used as an offiaal standard Furthermore, during the more lUummatmg 
studies made possible by the refined physico-chemical and analytical 
methods recently available, it became apparent that it might be possible 
to produce by a simple method, as w'ould be necessary for large scale 
production, a potent preparation of much greater chemical purity than 
heretofore It w'as possible that chemical denaturation, to which purified 
proteins are pecuharly hable, was a cause of the variation m potency 

It seemed probable that less denaturation would result from (1) carry- 
ing out the entire procedure m the cold room, at 4 to 5°C , (2) usmg less 
heat, that is, by not evaporatmg on the steam bath, (3) usmg a weaker 
acid than 10 per cent trichloracetic acid for precipitation, and (4) ob- 
tammg the final product in dry form by the lyophile process, rather than 
by drymg with ether or simply ih vacuo 

Furthermore, through spectrographic, electrophoretic and anal 3 i;ical 
methods, it became evident that the origmal Purified Protem Derivative 
product contamed more of the impurities, nucleic acid and polysaccharide, 
than one desires m a purified product Recent studies m the Tisehus 
electrophoresis apparatus showed that the nucleic acid and protem 
readily separated and traveled as separate components at a reaction more 
alkahne than pH 5 0, whereas on the more acid side they migrated as a 
smgle component Thus, if the precipitation could be made on the al- 
kahne side rather than by acid, as w^as usually the case, a product with 
less nucleic acid should be expected 

In view of all these considerations, modifications were mtroduced m 
the origmal method for making the Purified Protem Derivative The 
greater part of a year was utilized m the production of the large lot for an 
official standard, which was prepared with the collaboration of Mr John 
Glenn at the Sharp and Dohme Laboratories The proposed changes m 
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'the method of preparation were tested in pilot experiments while the 
larger quantity of tuberculin was concentrating on the ultrafilters The 
resulting products w ere analyzed and tested for potenej’^ and proved to 
be far more pure chemically and also twice as potent biologically as 
prexnous preparations, indicating that there was less denaturation 

Therefore, the large lot of Purified Protein Denvatue was made by 
the modified procedure, including precipitation by half saturation wnth 
ammonium sulfate at pH 7 0, use of ice box temperature throughout the 
entire procedure, elimination of the evaporation on the steam bath and 
final drjnng from the frozen state The exact details of the process can 
be found m the follow ing paper Approximately 3,500 cultures of human 
tj^ic tubercle bacilli were used, and a final yield of 107 g of Purified 
Protein Derivative was obtained 

The product is being thoroughly im estigated and it is hoped that e\ en 
much more can be done than has so far been done The results to date 
are as follows The dried product is almost colorless, easil}^ soluble m 
water and contains only 1 2 per cent nucleic acid and 5 9 per cent poly- 
saccharide It IS twice as potent as our prexnous standard, that is, 
0 000,01 mg ehcits as intense reactions in sensitne patients as 0 000,02 
mg of the previous product 

But the study is not yet finished, for it has proved to be somewhat 
more antigenic m produemg the Arthus reaction than our prevnous 
Purified Protem Derivative, although less so than the unheated TPA 
Repeated injections with small amounts, comparable to ten times our 
usual second dose, how'ever, do not lead to significant sensitization in 
guinea pigs Precipitins are also found in the sera of the sensitized rab- 
bits and these precipitms show a certain degree of specificitj* different 
from the TPA 

This IS all very mteresting m view of the fact that the molecular weight 
has proved to be only about 10,500, that is, apparently smaller than the 
previous Purified Protem Derivative molecule The sedimentation and 
diffusion curves show some heterogeneity and the electrophoretic pattern 
shows the presence of tw'o mobile components Attempts are being 
made to separate these two components It is hoped that similar studies 
can be made with the unheated tubercuhn for comparison 

In view of the fact that this Purified Protem Derivative has so low 
a molecular weight and still has the abihty to ehat precipitms, it is 
possible that the size of the molecule is not as important a factor m the 
antigeniaty as previously thought It w ould seem rather that tlie po- 
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tency ma}'’ be inherent in some part of the protein molecule and the 
antigenicity in some other part of the same or different molecule The 
maskmg of either group would cause a loss m the respective potency 
The e\act relationship between these two properties is still not entirely 
clear 

The problem, however, can now be considered to be markedly limited, 
for now we have a highly potent- molecule, which is practically free of 
nucleic acid and polysaccharide, so that one need no longer consider 
the acti\e principle to be a nucleoprotem or a mucoprotem On the 
other hand, the potent protein fraction still does not fulfil all the re- 
quirements of the most evacting modem physico-chemical methods for a 
homogeneous molecule There still seems to be some contamination of 
the specific protem molecule with other protein WTiether it is different 
protem or some of the same protem m different combmation or denatured 
IS still not clear From the practical standpoint this may not be im- 
portant, but from the theoretical standpoint, m broadenmg our under- 
standmg of the nature of the tuberculm reaction, it will be important to 
pursue the problem further The goal may not be so far away, since 
one product has been prepared which seems to contain very httle of the 
contaminating fraction, without recognizable change m tubercuhn 
potency 

All of the substances mentioned are to be found m Old Tuberculm, 
and, when one realizes the great complexity of such a mixture, it becomes 
clear that it is unreasonable to expect too close correspondence m the 
results obtamed by its use 

Recently, it has been found that certam of these highly purified frac- 
tions, as weU as bemg more potent per umt, give a larger percentage of 
reactors to the second dose strength mtracutaneous test than previous 
preparations The same thmg was true with certam preparations of 
Old Tubercuhn The explanation of this fact is not yet clear, but is 
being mtensively mvestigated A correspondmg increase in percentage 
of reactors to the first dose has not been found 

Much work is in progress to locate the limit of the dosage which will 
detect aU those mdividuals with climcally significant disease, and then 
another dose which will detect those of epidemiological significance as 
well From the data on hand, it would seem that the 0 000,02 mg 
ongmally chosen for the first dose fulfils, at least within a few per cent, 
the former requirement A shghtly larger dose (0 0001 mg ) may detect 
even the few additional persons It is quite clear, however, that the 
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usual second dose is larger than is iieccssarj , and perhaps need not be 
used for this purpose 

The proper final dosage for epidemiological studies is not as yet so 
easily prescribed because a great many complicating factors must be 
considered Questions such as a cross sensitization to organisms or sub- 
stances other than the tubercle bacillus or its products, nhich may vary 
m different localities, a nonspecific irritability in certain persons and the 
degree of sensitization of different people, as n ell as personal differences 
in the interpretation of small reactions, must be considered INIore n ork 
must be done before a clear distinction can be made between the truly 
specific and the nonspecific reactions to the larger dosage 



TUBERCULIN PURIFIED PROTEIN DERIVATIVE^ 

Preparation and Analyses of a Large Quantity for Standard 
FLORENCE B SEIBERT and JOHN T GLENN 

The object of preparing this single large lot of Purified Protein Deriva- 
tue was to secure a product of the highest degree of purity and potency 
and in amount sufficient for deposit as an official standard tuberculin 
The method used was a modification of the original method published in 
1934 (1) It includes a number of changes introduced to prevent de- 
naturation of the specific protein responsible for the tuberculin reaction 
For example, the procedures of concentration by ultrafiltration and 
purification were carried out entirely at low temperature, 5-6°C The 
period of heating was limited to the heating in the Arnold sterilizer and 
there was no concentration on the steam bath In order to secure a 
colorless product Long’s sjmthetic medium was substituted for the Dorset 
culture medium originaIl> used The difference m the composition of 
the two media lay only in the quantity of some of the constituents, except 
for glucose, of which there w'as none in Long’s medium The reaction of 
the solution w as kept at a pH of 7 to 7 4 throughout the entire process, 
and the precipitations were made at this pH This latter modification 
was based upon electrophoretic studies (2), which showed that at re- 
actions more alkahne than pH 5 0 the nucleic acid readily separated 
from the protein and migrated wnth a much greater mobihty, whereas on 
the acid side of pH 5 0 the two substances migrated as a single substance 
Some of these modifications had already been adopted by Jensen and his 
associates (3) 

The method finally adopted was established through a number of 
pilot determinations, made w'hile the tubereuhn filtrate was concen- 
trating For example, two small ahquots, taken from the concentrating 
tuberculin, were precipitated by means of 2 per cent trichloracetic acid, 
four or five times, as indicated m table 1 The final precipitates were put 
into solution, neutralized with sodium hydroxide and washed free of 

* From the Henry Phipps Institute of the University of Pennsylvania, Philadelphia, and 
the Mulford Biological Laboratories, Sharp and Dohme, Glenolden, Pennsylvania 

9 
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sodium tncliloracetatc on the ultrafilter, filtered through the Seitz pad 
and analyzed They were designated as Ilia and Illb in the table 

TABLE 1 


Analyses 


rtjRirnu) moTEiN 
DESIV ATX\ C 
raEPAKATION 

TOTAL VOLUME I 
OF SOLUTION 
USED ! 

1 

NUUDES OF TIMES 
ntECIPlTATED 

rxoTEri 

KUCIXIC ACID ! 

1 

rOLYSACCHAMDE 


cc 


per etni 

Per cfnt 

Per cent 

mn 

75 

5 

46 9 

25 2 

27 9 

mb 

20 

4 

49 2 

27 2 

23 6 

ran2 

35 

3 

93 7 

0 8 

5 6 

49609 

4,175 

5 

96 0 

1 7 

2 9 

Standard 

11,900 

S 

92 9 

1 2 

5 9 


TABLE 2 


Shn tests on pilot lots sn dispensary dime patierls 


PSEPASATIOK 
OF PURIFIED 
PROTEIN 
DEEIVATIV'E 

FIRST DOSE 

SECOND DOSE 

Dose 

Number 

TestctI 

Number 

Positive 

A> erace Dimensions 
of Reaction 

Dose 

Number 

Tcslctl 

Number 

Positive 

A\ erase Dimensions 
of Reactions 


tnr 



nm 

nr 



nn 

20b 

0 000,02 

157 

62 

16 4x15 4 1 2 0 

0 005 

84 

42 

20 4 X 17 9 X 2 1 

(Original 




1 


1 



Standard) 







1 


71-2 

0 000,01 

157 

62 

17 1x16 0x1 9 

0 0025 

84 

42 

20 5 X 18 5 X 2 1 

(Present 









Standard) 




i 





71-2 

0 000,01 

41 

25 

16 7 X 14 8 X 1 9 

0 0025 

13 

10 

18 6 X 16 6x2 3 

ma2t 

0 000,01 

41 ' 

1 

25 

17 5 X 16 1 X 1 9 

0 0025 

13 

10 

19 Ox IS 0x2 3 

71-2 

0 000,01 

8 

B 

15 4 X 13 8 X 1 9 



! 


mb* 

0 000,01 

1 

8 

H 

18 2 X 17 4 X 1 9 

1 




71-2 



59 


0 0025 

17 

13 

16 5 X 14 4 X 1 9 




59 


0 0025 

17 

13 

16 8 X 15 9 X 1 9 


* Preparation bj preapitation vnth 2 per cent tnchloracetic aad 
t Preparation by preapitation iiith neutral ammonium sulfate 


A third aliquot was precipitated three tunes by the addition of an equal 
volume of saturated ammonium sulfate, previously neutralized The 
final precipitate was redissolved, washed free of ammonium sulfate, 
filtered through the Seitz filter and analyzed It was designated as 
IIIa2 (table 1) 
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Another pilot experiment consisted of the production of 41 g of Purified 
Protein Dernative by the method described for IIIa2, except that the 
tubercle baalli -nerc grown upon the Dorset synthetic medium This 
preparation was designated as 49609 (table 1) 

The analyses on these pilot lots show'ed that the products made by 
trichloracetic acid precipitation (Ilia and Illb) contained a very high 
percentage of nucleic acid and polj^accharide, whereas those preparations 
made by neutral ammomum sulfate precipitation contamed almost 
negligible traces of nucleic acid and very low amounts of polysaccharide 
In fact, they were so pure that a standardization of the final solutions 
on the basis of their nitrogen content was justified 
The potcnc}' of the pilot lots proved to be excellent and m both cases 
equal to that of a product (71-2) used as a standard This latter product 
was twTce as potent as the previous standard (20b) prepared by the 
onginal method (see table 2) 

On the basis of these results it was decided to use the method employed 
in making the Ilia pilot lot, for the preparation of the large standard 
lot, to be designated standard Purified Protein Derivative The pro- 
cedure was as follows 

PREPARATION OF THE STANDARD PURIFIED PROTEIN DERIVATIVE 

The human tjqie of tubercle bacillus, strain DT, obtained from the 
laboratories of the Bureau of Animal Industry, Washington, was seeded 
on veal infusion broth and when sufficiently groivn, planted on Long’s 
synthetic medium- in one litre bottles, containing about 200 cc each 
From 498 to 898 bottles of medium were planted at a time on six different 
occasions between June and September, 1939, as shown in table 3 In 
all there were 3,664 cultures and 733 htres of origmal medium After 
incubation at 37 5°C for from eight to ten weeks, the cultures were 
shaken and heated in the Arnold sterilizer for three hours They were 
then taken into a large cold room where the temperature was maintained 
constantly at 4° to 5°C , and all subsequent manipulations were made 


- Asparagine 5 g 

Ammonium citrate 5 

Potassium aad phosphate 3 

Sodium carbonate (anhydrous) 3 

Sodium chlonde 2 

Magnesium sulfate 1 

Feme ammonium citrate 0 0^ 

Glycerol 
Water to 
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at this temperature Ihc bacilh %\crc filtered from the culture liquid, 
first through a Buchner funnel and then through a Mandlcr candle The 
total \olumc of filtrate N\as 530 litres 
It was bche%ed originalK that no prcscr\ati\e would be needed during 
the ullrafiltration at this low temperature but it was soon found on the 
pilot lots that certain bacteria grew luvurianth and tint 2 cc of toluol 
per litre were required to prc\cnt their growth Consequenth three 
parts of tuberculin filtrate were mixed with one part phosphate bulTcr’ 
at pH 7 3, containing 8 cc toluol per litre, and this then was uUrafiltered 
During the ultrafiltration, buffer containing 2 cc toluol per litre was 
continuously added and m this waj a concentration of 2 cc toluol per 
litre was maintained constantlj 


TtBLE 3 

rreparahon cf the Sl-iniari P Prol( n Den-at -c 


lor vrunc* 

\0Lrui: Of oitc- 

INAL MtUirU 

\ otnix or 

riNAl nLTlATt 

Of coxcis 
TSATi:»TlT.TATE 

TOTALVIttO IS C 

(jiATO ov 2 rr* 
czvr Txiarxo* 
ACXT c f sf an 

TATI ON) 

TO-^AL CtAVS 
l5C*,Artt) 


hitts 

tlirts 

tc 



1 

112 6 

86 8 

1,200 

16 2 


2 

111 2 

73 3 

3,000 

21 2 


3 

99 0 

6S S 

1,000 

9 8 


A 

99 6 

72 6 

1,000 

11 3 


5 

175 6 

130 4 

3,700 

40 0 


6 

134 2 

98 1 

2,000 

19 5 


Total 

732 S 

529 9 

11,900 

118 0 

107 


As m the original method, the filtered tuberculin was concentrated 
by means of ultrafiltration (1) on alundum shells impregnated wath 11 
per cent gun cotton, about 50 such filters being m use for each lot of 
filtrate About 50 litres of the buffer were also added to each lot during 
the ultrafiltration, in order to wash out the medium constituents, and 
the concentration was continued until the solution contained about 0 7 
to 1 3 per cent protein Tins was easily determined b\ the preapitation 
test (4) with 2 per cent trichloracetic acid A total of 11 9 litres of con- 
centrated solution were obtamed from the entire filtrate 

’ The buffer ■nos inidc as follo'SN’S 9 07S g of KH POi were dissolved in 1000 cc distilled 
v\-itcr,23 87g ofNa.HPOi 2H o were dissolved in 1000 cc distilled water Two parts of the 
solution of the potassium salt were mixed with eight of the sodium salt, and the mixture was 
then diluted 1 to 5 with distilled water 
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Each lot of concentrated filtrate ivas then filtered through a Mandler 
candle and lyophih7ed, in order to maintain it in sterile and stable form 
until all of the other lots were ready The dried residues were almost 
white and very fluffj in appearance 

The lyophihred residues were finall}" redissolved in 4 litres of buffer 
and complete solution was obtained except for a slight turbidity, due 
probabl} to a small amount of denatured protein This solution was 
distributed m twenty 400 cc centrifuge bottles, 200 cc to a bottle To 
each was added 200 cc saturated ammonium sulfate, previously neu- 
tralized to phenol red with solid disodium phosphate The resultant 
ammonium sulfate precipitates were centrifuged, the supernatant solu- 
tions sj'phoned off and the precipitates dissolved m buffer It was 
necessar}, at this point, to redistribute the precipitate m 30 bottles 
(total 6 litres) instead of 20 bottles, m order to effect complete solution 

The clear solutions w'ere again precipitated by half saturation with 
neutral ammonium sulfate, centrifuged and redissolved, and this was 
repeated six more times, making a total of eight precipitations One 
bottle broke after the fifth precipitation and this was worked up sepa- 
rately The se^enth and eighth supernatants were colorless and water 
clear, and presumably as free as possible, as a result of the repeated 
precipitations, from the nucleic acid and polysaccharide The final 
solution had somewhat more turbidity than existed at the beginning of 
the precipitations, probably due to denatured protein It was filtered 
with difficulty through the iMandler filter, but the resulting solution was 
entirely clear, of a deep amber color, and had an opalescence such as is 
seen in strong protein solutions The volume w'as 9,300 cc , and the 2 
per cent trichloracetic acid test indicated that it contained about 113 g 
of protem 

The solution was then ultrafiltered and washed free of sulfate with 
67 3 htres buffer contammg 2 cc toluol per htre The ultrafiltrate was 
practically colorless from the beginning and showed a trace of precipi- 
tate with 10 per cent trichloracetic acid only after the test solution stood 
for twenty-four hours, a result mdicating very little loss of the protem 
The concentrated solution was filtered through paper and the volume 
was 7,250 cc It was then filtered through the Mandler candle and 
with the wash the final volume was about 7,850 cc 

A nitrogen determination on this sterile solution showed it to contam 
13 3 mg protem per cc , based on 16 3 per cent nitrogen for the protem 
(5) Thus there was a total yield of 104 4 g Purified Protem Derivative 
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The precipitate in the bottle which had broken m the centrifuge was 
purified separately in a similar manner and yielded 1 87 g Purified 
Protein Deruatne 

\ials were then filled with i 7*5 cc , equivalent to 50 mg Punfied Pro- 
tein Denvatn c, or 0 75 cc , cqun alcnt to 10 mg The product w as dried 
b> quick freezing of the sterile solutions and drj mg m the frozen state, 
that is, b\ the Ijophilc process This method has been shown (6) to 
preserve the potency ciuantitativcly, even in high dilutions such as are 
used for diagnostic testing Ihcrc was some loss in the filling of the 
vials and thus the final yield was 107 g Purified Protein Derivative 
Vs noted in the description of the method used for preparing the 
Purified Protein Derivative, it was nccessaiy to u'^c toluol in order to 
prevent contamination of the tuberculin during concentration, even 


TABI n 4 

Shrs teits im dtsf'trssr^ faherls 


miTirn rao 

0 000 01 JJC 

oooa JIO. 

ITJV enn ATtVT 
TirrAtATtos 

Number 

T<sua 

Sunbcf 

roiilhc 

Av crape Dimensions of 
Reaction 

NLrbrr 

Ttitcd 

Numbe* i 
Positive 1 

As CTiRt D o' 

Rtsclion 




riH 

mill 


nn 

71-2 

106 

82 

20 6 X 17 3 X 2 1 

El 

14 

29 9 X 24 5 X 2 4 

Stanchrd 

106 

S2 

20 7 V 20 1 1 2 2 

El 

14 

30 S X 26 4 X 2 5 


OOOOOIUo 

0 003 kfc 

SI ! 

97 

Hi 

23 7x22 6x2 5 

23 

El 

21 1 x21 1x2 4 

Standard 

97 

hI 

21 1 x21 I x2 4 1 

23 

mm 

20 4 X IS 3x2 4 


though the procedure was earned out at 4 to 5°C This necessitated 
great vigilance and repeated filtrations through the Mandler candle 
and thus added greatly to the labor inv'olvcd Therefore, a small lot of 
Punfied Protein Derivativ'c was prepared, in which ev'cry step in the 
preparation was identical with that used in the case of the Standard 
Punfied Protein Denvativ'e, eveept phenol was used as a prescrv’ativ’e 
After the culture was freed of bacilli by filtration tlirough the jMandler 
candle, to every litre of filtrate was added 250 cc of a phosphate buffer 
solution of ju 0 1 and containing 2 5 per cent phenol This resulted m a 
final buffer concentration oi n 0 02, pH 7 3 and 0 5 per cent phenol vvitli 
the tuberculin Thus the concentration by ultrafiltration could be ear- 
ned out more leisurely and with no danger of contamination The 
final washing on the ultrafilters to remov'e ammonium sulfate was also 
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made m the presence of 0 5 per cent phenol The final product (8) con- 
tained 0 35 per cent nucleic acid and 3 6 per cent polysaccharide, and 
pro\cd to be equal in potency to the Standard Purified Protein Denva- 
tne, as seen in table 4 Therefore, it is safe and even advisable to use 
0 5 per cent phenol as a preservative during the preparation of Purified 
Protein Derivative 

cnrincvL and physicochemical tests on the standard purified 
PROTEIN DERH^ATIVE AND PREPARATION 49609* 

Analyses for nucleic acid by means of the diphenylamine reaction 
shoved 1 2 per cent nucleic acid, and for polysaccharide by means of the 


T/\BLE 5 

Phyitco diemteal properties 


I'CTirrrnD 

rsoxniv 
prsn ATnx 

rSEfAtA 

TIO 

1 

Dn 

ifOLEC 

ULAX 

wxictnr 

MOBiLin X 10* ai>von-> sect* 

p-01 

M - 

002 

' Ascending j 

Descending 

Ascending 

j Descending 

At pH 7 J 

Standard 

0 76 

8 80 

8,200 

-7 5, -4 3 

-6 2, -3 7 

-12 9, -9 6 

-6 7, -2 6 


1 15 


12,400 






1 013 


10,900 





49609 

1 32 

8 65 

14,500 

-7 6 

-6 2 

-12 9 

-7 2, -2 97 





At pH 8 0 

Standard 




-8 1, -4 5 j 

-7 1, -3 0 

-12 2, -9 9 j 

-8 0, -2 5 


carbazole test showed 5 9 per cent total polysaccharide (see table 1) 
This latter figure includes 4 7 per cent true tubercuhn polysaccharide 

The results of physico-chemical studies are shown m table 5 The 
determmations of the sedimentation and diffusion constants were made 
by Dr Janet McCarter and Mr Dennis Watson with the use of the 
Svedberg ultracentrifuge and the Lamm diffusion cell, m the laboratory 
of Dr J W Wilhams at the University of Wisconsin, to all of whom we 
express our appreciation An average of the molecular weights, cal- 
culated from three determinations of S 20 , gave 10,500 Thus the average 
molecular weight is smaller than the 15,000 to 18,000 found for the 

* Work on the further purification of these fractions is in progress in collaboration with 
the laboratory of Professor Arne Tisehus, Upsala, Sweden 










16 


now NCI 1) SI lui in and john t glfnn 


Purified Protein Denvatnc preparations made by the original method 
and studied prenously (5) Hie sedimentation curees showed 'ome 
heterogeneity 'I lie corresponding cur\es for the Purified Protein De- 
rnaluc 49609, which pro\ed to li.ue a molecular weight of about 14,500, 
were more homogeneous Poth cur\cs, howe\er, showed more homo- 
geneity than did a Purified Protein Derivative made by the original 
method (sec figure 1) The diffusion curves of the preparation 49609 
almost coincided with the normal distribution curve, indicating a high 



degree of homogeneity, but this was not true for the curv cs of the Stand- 
ard Purified Protein Derivative 

The electrophoretic mobilities, as determined in the Tisehus electro- 
phoresis apparatus (7), were considerablj' different at the ascending 
boundaries in the two different buffer concentrations of = 0 1 and n = 
0 02, whereas at the descending boundaries they were more nearl}’^ alike 
(see table 5) Furthermore, identical mobilities w ere found for the fast 
components in the Standard Purified Protein Derivative and m the 



Aii } 
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Purified Protein Derivative 49609 indicating that a similar component 
exists m the two preparations Figure 2 shows the electrophoretic 
patterns obtained It is clear that in both preparations sharper curves 
on the ascending side (A) were obtained in the buffer of loner concentra- 
tion, n = 002 The curves on the left hand side of the ascending dia- 
grams represent polysaccharide plus some anomalous (s) boundary and 
those on the right are the migrating protein boundaries In the case of 
the Standard Purified Protein Derivative, especially at = 01, two 
mobile components appear, which do not separate into distinct bound- 
aries, but appear to cling together, making the boundary broad and 
diffuse Evidence of this tendency for the boundary to spread is also 
seen in the broad curve (A) for the mobile component in Purified Protein 
Derivative 49609 at = 0 1 That there are two mobile components 
m Purified Protein Derivative 49609, in addition to the immobile one, 
IS seen in the descending pattern, at ^ = 0 02, which, is lery diffuse 

All descending boundaries (D) spread out practically through two 
compartments The mobility of the slower component is of the order 
found for the slower components associated as impurities with one type 
of polysaccharide isolated from the tuberculin filtrate (8) In the case 
of this polysaccharide there was evidence of a phenomenon of great 
tenacity betw^een it and the nitrogenous impurities, some of which were 
protein, and it is possible that some of this same effect may be present 
in the case of the Standard Purified Protein Derivative If such is the 
case. It w^ould explain why 5 9 per cent polj saccharide was still present 
after eight precipitations and also why the electrophoretic curves appear 
to be so diffuse m spite of the fact that the product by analyses is purer 
than all previous preparations of Purified Protein Derivative The 
product will be studied more extensively from this standpoint m the 
future 

The presence of a greater amount of this component with low' mobility 
m the Standard Purified Protein Derivative than m the preparation 
49609, as is evident from the electrophoretic diagrams, might also explain 
the fact that the sedimentation curves of the former preparation are 
less homogeneous It is certain that more of the slow' component is 
ei'ident at the higher salt concentration, ^ = 0 1 Pedersen (9), and 
recently Longsworth, Cannan and MacInnes (10) have stated that there 
IS greater association betw'een components at low salt concentration, 
especially if one is carbohydrate 
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BIOLOGICAL TESTS ON THE STANDARD PUTUFIED PROTEIN DERTV ATIVE WD 
PURIFIED PROTEIN DERIVATIVE 49609 

Lethal tests in tuberculous guinea pigs showed that 2 out of 6 died in 
twenty-four hours followung an mtraperitoneal injection of 0 5 mg of 
the Standard Purified Protein Derivative, and one out of 3 died following 
an injection of 1 0 mg Autopsy revealed typical tuberculin death v ith 
congestion of the splanchnic area, including the adrenals, and fluid and 
mucus in the abdominal cavity 

Intracutaneous skin tests in human beings (table 4) indicated that the 
Standard Purified Protein Derivative gave reactions of equivalent size 
to the 7 1-2 preparation and was, therefore, tv ice as potent as the previous 
standard (see table 2 also) 

A study was then made to determine hov much sensitization could be 
brought about by repeated intracutaneous injections of large amounts 
(10 mg ) of the Standard Purified Protem Derivative ® It had been 
noted previously (11) that the Punfied Protein Denvatne gave compara- 
tively smaller skin reactions following repeated injections than did the 
tuberculin protein fractions isolated from unheated filtrate and that 
these reactions lacked the induration and necrosis characteristic of the 
typical Arthus reaction elicited by the latter Since the actual reactions 
obtained in this series had not been recorded prcviousl} they are noted in 
table 6 Comparisons, therefore, can be made v ith tabic 7, v Inch records 
the reactions obtained by repeated injections of tlie Standard Purified 
Protein Derivative It is clear that more sensitization occurred with 
the Standard Purified Protein Derivative than with the prc\aous Puri- 
fied Protem Derivative, but not as much as with the protein precipitated 
by ammonium sulphate (TP A) from unheated filtrate 

An cUort was, therefore, made to determine whether significant ‘sen- 
sitization might occur from repeated intracutaneous tests with ‘sm-ll 
doses of the Standard Purified Protein Denvatne more nearly like the 
usual second dose in man Ten times the usual second dose, or 0 O' 
mg , was used and table 8 shows that nine such injections in norm v! 
guinea pigs did not produce reactions of anj significance In \ lew of the 
small reactions that did occur, as well as other recent sturhes suggesting 
a nonspecific nature of the second dose reactions, it is probable tlut 
very small and questionable reactions to the usual second dose shoulo 
be discounted 

‘ lliis sencs of tests "as made ba Mr Dcanis Walsnn 
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6/1 — 7tii 38x40 (oedema) 35x45 (oedema) 

SABDlT jf(I47 BAnniT jtfl43 

Punlied Protein Derivative 4/30— 1st 12 x 18 (trace oedema) 21 x 23 (trace oedema) 

adsorbed to Al(OPI), 6/1 —7th 52 x 60 (induration) (15 x 19 45 x 55 (oedema) 

centre) 
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\nothcr method for studying -sensitization, that is, by means of the 
precipitin reaction, vas also in\estigated The 2 normal rabbits which 
had rerened the senes of cle^en mtracutaneous injections of 10 mg of 
the Standard Purified Protein Deri\ativc were bled to death Table 
9 shows that their sera contained precipitins to the three antigens tested 
This is contrary to results obtained previously (11) in which Purified 
Protein Dcrnatnc did not elicit precipitins of any significance Some 
of these prc\ lous results are included in the table for comparison How- 
ex cr, when in the earlier studies Purified Protein Derix-ative had been 

TABLE 7 


Sn ii/i.a/ 01 repeated iniractilatteous rrjectwns 


rntmm 
rjcT V 
ortuA 

10 WO. 
ivjrrro 
ON j 

1 

1 

1 ojyr ♦'ION- orrrACTTo in saboit Jf6S9 

IN uy 

i 

DIUTNSIOSS or REACnoV IN SADDIT * 5U 
2NUU 

'/5 

0 (‘light enthema) 

20 X 30 (erythema and oedema) 

7/S 1 

ts X XQ («nmc indunUon) 

40 X 83 (erj thema and oedema) 

r/n i 

•iO X 60 (cn thcmi and oedema) 

38 X 55 (induration) 

7/tS : 

50 X 70 (marled indunUon) 

60 X 70 (induration) 

7/19 ; 

50 X 60 (marl ed induration) 

50 X 80 (induraUon) 

1/22 1 

1 '0 X 50 (era tlicma and indunUon) (S x 

1 5 centre) 

50 X 60 (induration) 

7/23 

50 X 50 (indurauon) (10 x 10 centre) 

50 X 50 (induration) (5x5 necrosis) 

S/2 

1 10 X 50 (induration) (5x5 centre) 

40 X 50 (induration) (5x5 centre) 

8/12 

1 ■lOx'lO (induraUon) 

40 X 55 (induraUon) 

S/19 

‘ AOx SO (induration) (5x5 centre) 

30 X 40 (induration) 

S/26 

■10 X 50 (indurauon) 

40 X 40 (mduration) 


adsorbed to aluminum hydroxide or charcoal and then injected, precipi- 
tins xxere obtained It is to be noted that in these latter cases, as xvell 
as in the case of the antisera to the Standard Purified Protein Derivative, 
the highest titrcs were obtained with the homologous antigens Like- 
wase the highest titres to the TPA antisera xvere obtained with the TPA 
Thus, there appears to be some specificity m the two molecules The 
fact that the Standard Purified Protein Derivative is a much purer 
preparation than the previous Purified Protem Derivative as determined 
by chemical analyses, and that it is no larger in molecular weight but, 
m fact, even shghtly smaller, suggests that the specificity observed may 
be due to the fact that certain groups are unmasked in the Standard 
Purified Protem Derivative or that there is less denaturation than in the 





TABLE 8 

Reacitons lo repeated tntracuianeous tests of 005 mg Standard Purified Protevt Denvahve — dimensions %n mm 
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case of the previous Purified Protein Derivative The greater potency 
of the Standard Purified Protein Derivative would, furthermore, sup- 
port these suggestions 

The first possibility, that is, that certam reactive groups may be un- 
masked 111 the more highly purified product, was tested in the foUowmg 
manner The impurities, namely, nucleic acid and the two types of 
polj sacchande mentioned above ( 8 ) which had been removed, may be 
suspected to be the substances capable of causing the maskmg effect 


TABLE 9 
Precipitin litres 


AKTISEXA 

ANTlCtNS 

Punfied Protein 
Dens alive 20 

Standard 

Punfied 

Protein 

Denvative 

Punfied 

Protein 

Denvative 

49609 

TPA 

Polysaccharide 

(Tubeicubn) 

To Punfied Protein Dcma- 
ti\c 20 

1 400 

0 



1 200 
0 


•To Punfied Protein Denva- 
tivc adsorbed to A1 (OH)a 

1 400,000 

1 400,000 



1 40,000 
1 100,000 


To Punfied Protein Denva- 
tive 20 adsorbed to charcoal 

1 400,000 



1 400,000 


To Standard Punfied Protein 
Denvative 

1 10,000 





ToTPA 

0 

1 1,000-4,000 
1 10,000 
0 

1 2,000 

1 2,000 

1 100,000 
1 400,000 
1 400,000 
1 100,000 


To tVhole Dead Tubercle 
Baalli (Horse Antisenim 
#S807A) 

1 100,000 

1 40,000 

1 40,000 

1 70,000 

1 15,000,000 


Therefore, each of them, m highly purified form, was added to Purified 
Protein Derivative and then the precipitin tests were made, using these 
mixtures as antigens agamst one of the Standard Purified Protein Deriva- 
tive antisera No effect was noted on the precipitin titre in any case 

SUMMARY 

A large quantity of Purified Protein Derivative Tubercuhn was pre- 
pared to serve as a tubercuhn standard 
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Modifications m the original method of preparation were introduced, 
which yielded a product with much reduced amounts of nucleic acid 
(1 2 per cent) and polysaccharide (5 9 per cent) and a potency, as deter- 
imned by the Mantoux test, twice that of the former Purified Protem 
Derivative This product was made without the use of phenol, but it 
was shown that the use of 0 5 per cent durmg the preparation does not 
decrease the potency 

The final product was dried from the frozen state (lyophilized) and 
preserved in sterile form and m vaaw, which should msure its stabihty 
for an indefinite period of time 

Physico-chemical studies indicated that it had a molecular weight of 
about 10,500 The sedimentation curves showed some heterogeneity 
and electrophoretic diagrams also showed the presence of at least two 
mobile components, especially at the higher buffer concentration Either 
the mteraction between these components was increased at low buffer 
salt concentration or the formation of a second component was facihtated 
by increased salt concentration 

By repeated mtracutaneous mjections of large (10 mg ) amounts of 
the Standard Purified Protein Derivative into normal rabbits a certain 
degree of sensitization (Arthus reaction) was produced which was some- 
what greater than that caused by the previous Purified Protem Deriva- 
tive preparations and less than that caused by tubercuhn protem pre- 
cipitated with ammonium sulphate (TP A) Hou ever, repeated injections 
of small amounts of the Standard Purified Protein Derivative, namely, 
ten times the regular second dose used in the skin test, did not lead to 
significant sensitization in gumea pigs 

The sera of the rabbits sensitized to the Standard Purified Protem 
Derivative contained precipitms There seemed to be a certain degree 
of specificity between the TPA and Purified Protein Derivative mole- 
cules 

We express our thanks to Dr John Rachel for his encouragement support and actnc 
interest throughout this work 

We express our appreaation also to Dr O Bird for assistance in the final preapitalion of 
the products, to hlr N Hamngton for his faithful attention to the 1> ophilinng of the fractions 
at vanous stages m tlie process, to Mr J W Nelson for \ aluablc assistance in the final pun 
fication and testing of the preparations, and to Miss E DuEour for making the Mantoux 
tests in dispensarj patients 
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-J PULMONARY INSUFFICIENCP-”- 

I Discussion of a Physiological Classification and Presentation of Clinical Tests 
ANDRE COURNAND and DICKINSON W RICHARDS, Je. 

Pulmonary msuffiaency has been analyzed, from the point of \new of 
pathological physiology, in several excellent recent papers Those by 
Knippmg (1, 2, 3) and Anthony (4, 5) are perhaps outstanding These 
investigators have gone into considerable detail in their descnptions of 
pulmonary insufficiency, with classification and division into a number of 
different forms 

For the purposes of chnical medicine, it has seemed to us that the 
simplest possible classification would probably be the most useful, and 
we believe that, in the existing state of knowledge, a simple and useful 
classification of pulmonary msufficiency can be made 

Pulmonary function can be divided broadly mto two parts ventilatory, 
the function concerned with movement of atmospheric air mto and out 
of the lungs, and respiratory, the function concerned with (o) the diffu- 
sion of oxjfgen from alveolar spaces mto the blood, providing adequate 
oxygenation of haemoglobin, and (&) the ehmination of carbon dioxide 
from blood to alveolar air 

Thus the ventilatory aspect of pulmonary function is largely mechani- 
cal The major symptom of ventilatory insufficiency is dyspnoea 

The respiratory aspect of pulmonary function is largely physicochemi- 
cal The major symptoms of respiratory insufficiency are those of 
anoxia, of which cyanosis is the most obvious 
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roiM 

TV PE or rUNCTlON 

SYUPTOUS 

Venblatoiy 

Respiratory 

Mechanical 

Phj-sicochemical 

Djspnoea 

Anoaia (cyanosis, etc ) 


It should be emphasized that the purpose of the above description is 
to provide a useful approach to the S3Tnptomatology of pulmonary (and 


1 From the Tuberculosis Ser\^cc, First D'lision, Belle\uc Hospital, and the Department 
of Methane, College of Ph>siaans and Surgeons, Columbia Uniicrsitv, New York Cit> 

* Under a grant from the Coramonucalth Fund 
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pulmono-circulatory) disease It is not intended as an adequate analy- 
sis of aU the complicated mterrelations of pulmonary physiology It is 
obvious, for example, that the ventilatory and respiratory mechanisms 
are at aU times closely interrelated ventilatory insufficiency, if suffi- 
ciently severe, will necessarily induce respiratory insufficiency, conversely, 
respiratory insufficiency wiU add to the stimulus of the respiratory 
centre and tend to increase ventilation 

Of particular importance is the place where the ventilatory and respira- 
tory functions meet, namely the alveoli Adequate pulmonary function 
demands not only the inhalation of proper volumes of air, but the dis- 
tribution of this air to alveolar spaces that are being perfused with 
pulmonary blood, m other words, the aeraUon of the ultimate alveolo- 
capiUary units This phase we have included as a part of respiratory 
function 

Clinically, it is not uncommon to find cases of almost pure ventilatory 
insufficiency Cases of purely respiratory insufficiency are also seen, but 
are rare For the most part, however, this classification of pulmonary 
insufficiency will be found useful in evaluating the disability of each 
patient Thus, most patients with physical disability due to chronic 
pulmonary disease will have some degree of ventilatory failure and also 
some degree of respiratory failure A proper estunate of these two as- 
pects may mean much m determmmg adequate therapy 

A still further complicating factor is cardiocirculatory failure This 
also reqmres evaluation, as a part of the total dysfunction m any given 
case As is well known, cardiac failure may manifest itself by strictly 
pulmonary symptoms, and pulmonary function itself may be badly 
compromised from purely circulatory causes 

Thus for practical purposes, four major categories of pulmonary in- 
sufficiency can be recognized 

I Ventilatory insufficiency, or failure of the breatliing mechanics to provide 
the required pulmonary ventilation without dyspnoea 

II Respiratory insufficiency, or failure to maintain normal respiratory gas 
interchange between the alveoli and the pulmonary capillaries 

III Combined ventilo-respiratory msufficiency 

IV Combined cardio-pulmonary msuffiaency of various types 

The object of this paper is to review the physiological principles w hich 
form the basis of this differentiation, to present a group of clinical tests 
used for the evaluation of pulmonary and circulatory function, and to 



28 


ANDRE COURNAND AND DICKINSON W RICHARDS, Jr 


discuss some points of technique In papers to follow, an attempt is 
made to estimate the effects on pulmono-circulatory function of various 
types of collapse therapj 

VENTILATORY INSUPriCIENCY 

Ventilatory insufficiency results from decrease m maximum brcaihiitg 
capacity, increase in breathing requirement, or a combination of both 

A Maximum Breathing Capacity 

Maximum breathing capacity, often referred to as maximum ventila- 
tory volume (6) {Atcmgrensiverl of the German authors), measures the 
maximum volume of air that can be ventilated in unit time Maxunum 
breathing capacity expressed in liters per minute provides, we beheve, 
a measurement better correlated with actual ventilatory function than 
the measurement of the maximum volume change of a smgle breath 
without regard to tune (that is, the vital capacity) Decrease m max- 
imum breathing capacity is brought about by restriction of, or obstruc- 
tion to, air circulation Maintenance of a large maximum breathmg 
capacity is dependent upon the integrity of the following structures 

1 The chest bellows, the amplitude and speed of volume change of which is 
regulated by a higUy integrated and coordinated neuromuscular system 
Z The tracheobronchial pulmonary airway 

3 The pulmonary tissue, considered here chiefly for its elastic properties 

Thus, lumtation in maxunum breathmg capacity may occur (J) from 
abnormahty of the chest wall or disturb a nce of the neuromuscular ap- 
pafatus of breafhungTasln advanced kyphosco hosis or followmg dia- 
, phraimatic paresis, or (2) from obstrucSbn in th7 air passages, such 
as m asthma and obstructive emphysema, or (J) from limitation m 
t pulmonary elasticity, such as m fibrosis or pulmonary congestion 

' Four methods for estimatmg the maximum volume of aur which can be 
ventilated per unit time have been described Definitely contramdicated m 
our group of patients were methods requirmg heavy exercise (7) or carbon 
dioxide rebreathmg (8) The measurement of a single deep and rapid breath 
in relation to time, used by Gaubatz on a large scale m tuberculous patients 
(9)> gives obviously too low' values The best method available for our pur- 
poses IS that described originally by Hermannsen, which we have discussed 
recently (10) This consists essentially in having the subject (connected to a 
spirometer) perform his maximum ventilatory effort, allowmg him to choose 
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his own rate and depth, and having this maximum ventilatory volume recorded 
graphically on a moving drum 


To determine the maximum breathing capacity by the voluntary 
method of Hermannsen is simple, it does not require prolonged effort nor 
special training, its results are reproducible In normal subjects the 
values obtained are much larger than by measuring ventilation during 
hea\y exercise, which m the largest series reported (7) averaged 80 liters 
in males and 50 liters in females In the group of 20 normal males and 
20 normal females tested by Hermannsen’s method, which we previously 
reported (10), the mean values for maximum breathing capacity were 
respectively 154 hters per minute for males and 100 liters per minute for 
females Although based on determinations m groups of limited num- 
bers, these values, as further studies actually m progress indicate, seem 
to be quite representative A much larger series and a less uniform 
population with regard to age, physical characteristics and state of 
framing, will be required before one is permitted to calculate percentage 
ratio of normal m pathological cases The relation between vital capacity 
and maximum ventilatory volume per minute has been emphasized by 
Peabody If a high correlation exists, the simple measurement of the 
vital capacity should permit a prediction of the maximum breathing 
capacity In our two groups of normal subjects, the coefficients of cor- 
relation were r = -f 489 S E ^ 17 m males (P between 05 and 02), 
and r = -b 539 S E ^ 16 m females (P between 02 and 01) , although 
statistically significant,^ they do not approach perfection sufficiently 
to permit such a prediction That is, the vital capacity cannot be relied 
upon as a quantitative measure of ventilatory capacity 


B Breathing Requirement 

Breathing reqmrement is the actual volume of ventilation per minute 
m any given physical state This volume, regulated by reflex stimula- 


’ The value assigned to P indicates the probabihty that the difference observed between 
two means, or the correlation between two measurements, is due merely to chance The 
lower the value of P, the greater the sigmficance of a difference or of a correlation (o) To 
test the sigmficance of a coefficient of correlahon (r) in a small sample, table Va on page 174 
o( Slaltsltcal Methods for Research Workers hy'R A Fisher was used (6) To test the sig 
mficance of a difference between the means of two groups, the foUowmg calculation is made 


t = 


difference of the 2 means 


- P is then read from the t value entered in the 

standard error of the difference of means 
table prepared by “Student” for small samples (table, page 137 of StaUstical Methods for 
Research Workers by R A Fisher) 
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tion of the rcsjiiratory centre, \ anc? with the state of metabolism, posture, 
exertion, anoxia of blood and tissues, emotional and other ncrxous states 

In the group of eases which we arc reporting, it was mcisured (a) with the 
subject supine under basal conditions, (b) during a standard exercise, consisting 
of slepiung up and down a step 20 cm high 30 times in one minute, and (c) 
during the period of rccoxcrj , limited to the five minutes following the cessa- 
tion of exercise This simple tape of exercise is usuall) managed v ithout 
undue fatigue, exen bj patients with considerable disability 

Quantitatix e measurements of \ entilation in the three states of rest, exercise, 
and rccoxerx, are scaircd bv collecting expired air in a Tissot gasometer and 

T\mx 1 


t erlilat Cl arj usp raicry [ct exel at at tn a control fyo ip at rest urder basal cordtl ors and 

durtnf; stutdard extrme* 



»E5T 

ISCllCISt 


\ffan 

StAftdird 

delation 


Standard 

dc\lation 

Vcntihlion, hi /mm per sq m B S f 

3 20 

* 65 

9 70 

±I 81 

Cxrlwn dioxide output 
cc /min per vj m B S t 
cc/lit xentihtion 

101 9 

36 3 

±15 0 
±5 S 

318 1 

37 2 

±7> 3 
±3 3 

OiXTien intahc 
cc /mm per <uj m B S } 
cc /lit xcnlilxtion 

BQ 

132 0 

16 8 

776 

±12 8 
±7 1 

468 0 

54 8 

678 

ft- t 

Cx <j* 

ro 


• The control group consisted of IS hospital patients wathout pulmonarj or cardioarcuh 


tor> disease 

t Saturated gas at oTC and prc\-ailmg barometne pressure 

J Dr> gas at 0°C and 700 mm Hg 

a Doughs bag A special kymograph, electrically driven, records also the 
'motion of the bell of tlic gasometer through an ink pen attadied to tlie scale 
Thus rate of respiration and volume of air ventilated during each of the five 
minutes of the recover}' period can be easily read from the record Basal 
ventilation is calculated from the average of two successive periods of ventila- 
tion of six minutes eacli, separated by a fifteen-mmute mterval of rest During 
tlie performance of the exercise, tlie subject is connected to the Douglas bag, 
and at tlie end of tlie one-minute exercise period, while he resumes tlie recum- 
bent position, tlie expired air is shunted to the Tissot gasometer through a 
thrce-wa> valve All ventilatory x'olumes are measured as saturated gas, at 
37°C and prevailing pressure 

In table 1 are tabulated the mean values and standard deviations ob- 
tained m a control group of 15 hospital patients without pulmonary or 
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cardiocirculatory disease, to serve as a basis for comparison with patients 
suffermg from chronic pulmonary disease 


C Breathing Reserve 

The excess breathing capacity beyond the actual ventilation m any given 

physical state is the breathing reserve According to this conception, 

the maximum breathing capacity being in each subject a fixed value, the 

breathing reserve varies inversely with the breathing requirement, and 

for comparative purposes may be expressed m per cent of the maximum 

breathmg capacity Thus in a subject whose maximum breathing 

capacity = 150 liters per minute, and ventilation at rest = S hters per 

minute, the breatlimg reserve = 145 hters, and the ratio 

Breathmg reserve 

rx 77 — X 100 at rest = 145/150 = 96 6 per cent 

hlaximum breathing capacitj’’ 

Similarly, in the same subject, if the ventilation durmg exercise = 25 
hters per minute, the breathmg reserve being 150 — 25 = 125 liters per 

Breathing reserve 

minute, the ratio — r — rr T" X 100 during exercise 

’ Maxunum breathing capacity 

= 125/150 = 83 3 per cent 


D Ratio 


Breathing reserve 
Maximum breathing capacity 


X 100 and Dyspnoea 


(!) In an analysis of 105 consecutive cases, the ratio 

reserve ^ calculated during each of 

Maximum breathmg capacity 

the five minutes followmg the completion of the standard exercise pre- 
viously described, and the relation was estabhshed between this ratio 
and the ventilatory level at which dyspnoea develops In 37 cases 
of this group no dyspnoea was experienced Averaging the ratio 

reserve ^ observed m each of these 37 cases 

Maxunum breathmg capacity 

durmg the first minute of recovery, it is shown that the mean breathmg 
reserve, then at its lowest, is still 73 per cent of the maximum breathmg 
capacity In the remaining 68 cases (chart 1), m which dyspnoea was 
present for var 5 nng lengths of time, the average ratios 

Breathing rese rve ^ durmg the last minute preceding and 

Maximum breathmg capacity 

the first minute followmg the cessation of dyspnoea, were respectively 
63 2 and 71 5 Although the scattering of observations indicates that. 



too 


90i 


80- 


70^ 


601 


2 501 


401 


30 


20 


10 - 


last 

vanVTt 

tSTn 


7^f 

MINUTE 

|cIrS’^c^b^s^^ 



DURATION OF 
DYSPNEA 


Chart 1 

Chart 1 In each of 68 cases of chronic pulmonary disease mamfeatmg the S 3 'inp- 
tom of dyspnoea foUoivmg the performance of a standard exercise, the ratios 

Breathmg reserve ^ jOg plotted separately m tno columns (1) on the left, 

Maxunum breathing capaaty v. j , 

duruiR the last minute preceding the cessation of djspnoea, ( 2 ) on the nght, dunng the first 
minute foUonmg the cessation of dj-spnoea Mean values for the ratios are indicated by 


horizontal broken hues 

rVAHT 2 Ratio of Breathmg rese^ ^ ^ ^,9 cases of chronic 

Chart 2 Ratio ot breathmg capaaty 

pulmonary disease and its relabon to the presence and duraUon of dj spnoea, ob^en ed dunng 

the recovery penod foUovang a standard exerase 
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m a few instances, dyspnoea is still felt when the breathing reserve is 
75 per cent of the maximum breathing capacity, it appears that the 
threshold of dyspnoea m the majority of cases is reached when the breath- 
ing reserve is between 60 and 70 per cent of the maximum breathing 
capacity 


(2) It is obvious that the lower the ratio 


Breathmg reserve 


Maximum breathmg capacity 
X 100 at rest, the lower it will be during and after completion of the 
standard exercise An attempt was made to establish a correlation be- 
Breathmg reserve 


tween the ratio 


X 100 at rest and the 


Maximum breathmg capacity 
presence and severity of dyspnoea during the recovery period following 
exercise, m 129 patients, including the previous group, and m addition m 
some patients with chronic pulmonary disease, but without any clinical 
evidence of cardiocirculatory failure (chart 2) In 54 cases where no 
dyspnoea was felt during the recovery period, the average breathmg 
reserve at rest was 917 per cent of the maximum breathing capacity with 
an S D ±2 4, m 55 subjects who were mildly dyspnoeic (less than two 
minutes of the recovery period), the average breathmg reserve at rest 
was 88 0 per cent of the maximum breathmg capacity, with an S D 
±3 3 , and m 20 cases where dyspnoea was of longer duration (two to 
five mmutes, and m most instances from four to five mmutes), the aver- 
age breathmg reserve was 77 9 per cent of the maximum breathmg ca- 
pacity with an S D ±4 5 Although there is some overlapping, espe- 
cially between the nondyspnoeic and mildly dyspnoeic groups, comparison 
between groups I and II, and II and III, shows statistical differences 
between their respective means that are highly significant (P less than 
01) (see footnote^ 

The study of the scattering of observations shows distmctly that, when 

Breathmg reserve , 

the ratio rr r — TT T X 100 at rest is above 93, no 

Maximum breathing capacity 

subject IS dyspnoeic during the standard exercise test, between 92 and 
87, one-half of the subjects are not dyspnoeic, the other one-half being 
dyspnoeic for less than two mmutes, between 87 and 85, all were dysp- 
noeic up to two mmutes, between 85 and 81, the subjects were either 
mildly or severely dyspnoeic, and finally below 80, the dyspnoea after 
the standard exercise lasted at least two mmutes 

Breathing reserve 

Estimation of the ratio — r n * 

Maximum breathmg capacity 


X 100 at rest m 
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gauging the extent of ventilatory insufficiency should yield valuable in- 
formation For example, if the limits within vhich this ratio decreases 
following thoracoplasty can be established, it should be possible to pre- 
dict with some degree of accuracy before operation the degree of ven- 
tilatory insufficiency to be expected after its completion 

RESPIRATORY rNSUPFICIENCY 

Respiratory insufficiency is concerned with disturbance m the respira- 
tory gas interchange between alveoli and the blood m pulmonary cap- 
illaries This IS dependent upon 

(a) The proportion of well, poorly and nonventilated alveoli 

(d) The number, size and distribution of capillaries in contact with alveoli, 

and tlie speed of blood flow tlirougli tliem 

(c) The gradient of pressure of respirator}' gases across the alveolo-capillaiy 
partition, and tlie physical properties of this partition 

Respiratory insufficiency may be present at rest or induced by exercise 
It IS often insidious and unrecognized Cyanosis is its best kno^^m clmi- 
cal manifestation Yet the degree of anoxaemia and hypercapnoea (if 
present) and the defects m alveolar ventilation can only be determmed 
by appropriate physiological measurements 

Determmation of the efficiency of alveolar ventilation with regard to 
oxygen consumption and carbon dioxide ehmmation, and the study of 
respiratory gases in the arterial blood, will detect mterference uith respira- 
tory gas exchange m the lungs, this may be present at rest or revealed 
only as the result of exercise 

A Efficiency of Alveolar Ventilation 

The efficiency of ventilation with regard to respirator}’- gas exchange 
may be measured by the volume of oxygen removed from, or carbon 
dioxide ehminated m, each liter of air ventilated (The terms of “rate 
of oxygen removal” and “rate of carbon dioxoide elimination” vull be 
used for the sake of sunphfication ) 

Samples of gas collected m the Tissot gasometer and tlie Douglas bag, under 
basal conditions and during exercise, are analyzed m duplicate in the Haldane 
apparatus The oxygen removed and tlie carbon dioxide elimmated are 
expressed as the number of cubic centimetres of gas exchanged, per liter of 
air ventilated Oxygen mtake and carbon dioxide output are also calculated 
per minute per square metre of body surface (table 1) 
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In table 2, data found in the literature have been tabulated (11, 12, 7) 
To fit the simpler e\pression that we adopted from Herbst (1928), the 
“ventilatory equivalent,” used by most authors since Anthony, has been 

recalculated as follows If ventilatory equivalent = — — then 

Oj consumed 

100 

rate of ovj'gen removal = i ^ ; — I It will be seen that 

Ventilatory equivalent 

when the rate of oxygen removal is determined by gas analysis, the co- 


TABLE 2 


Oxygen conswnpiton aixl carhon dioxtde eltinttialwn per liter of ventilation at rest 
A TC-nCtC of values found by various authors in normal or control subjects* 






MEASUREilEKT 


AurnoRS 

KtntllER OP 
SUBJECTS 

UETBOD OF 
DETERinSATION | 

0*, cc /lit vent 

1 CO, cc./lit vent 


Sfcan 

CoefF of 
■variation 

lifean 

Coeff of 
variation 




cc 

per cent 

ce 

per cent 

Kmpping 5^ Mon 
cnefi 

54 

Spirometnc 

tracmgs 

41 0 

25t 

— 

— 

Hurtado &. Boiler 

15 

Spirometnc 

traangs 

37 5 

27 



Kaltreider &. Mc- 
Cann 

20 

Gas analysis 

41 7 

— 

— 

*” 

Mc^Iichael 

76 

Gas analj-sis 

44 Ot 

16 

36 0 

14 

Cournand &. Rich 
ards 

15 

Gas analysis 

46 8§ 

15 

36 3§ 

16 


* Values expressed as ventilatory equivalent for 

^ ^ Min Vol Ventil X 100 

Ox>gen (or COi) = 


Mm Vol Ventil X 02% Intake 


100 

02% Intake 


t Approximate 

t Approximate (assunung room temperature to be 25°C , but calculated as dry gas at 
0°C and 760 mm Hg ) 

§ Calculated as dry gas at O'C and 760 mm Hg 


eflScient of variation around the mean is only about 15 per cent, as against 
a variation two-thirds greater when determined from spirometric 
tracings Furthermore, Kaltreider and McCann (7) have shown a 
defimte relationship between this measurement and the degree of dis- 
abihty observed in pulmonary fibrosis, emphysema and cardiac insuffi- 
ciency As an index of adequate relationship between alveolar ventilation 
and pulmonary circulation, McMichael (13) considers the rate of oxygen 
removal to be of significant value 




















36 


ANDRE CODRNAND AND DICKINSON W. RICHARDS, jR 


During exercise, many factors may influence the changes observed m 
this measurement, chiefly, of course, the seventy of the exercise It is 
generally assumed (14) that the relation between pulmonary ventilation 
and carbon dioxide eliminated is nearly linear, so that the rate of carbon 
dioxide ehmmation per liter of x^entilation varies very little (a) from rest 
to exercise, and (5) in relation to the intensity of exercise In contrast 
(14), the oxygen consumption is much more dependent upon the rate of 
circulation and is limited by it In our standard exercise of short dura- 
tion (one minute), the rate of pulmonary circulation probably increases 
at first much more rapidly than the pulmonary ventilation, which ex- 
plains m part the notable increase m the rate of oxygen removal observed 
(from an average of 46 8 to an average of 54 8) If, how ever, large areas 
of the lungs during exercise are ventilated but not circulated, this mdex 
should remam as it is at rest, or actually decrease On the other hand, 
if as a result of cardiac msufficiency the cardiac output does not mcrease 
proportionally to the ventilation durmg exercise, the same result should 
obtam Although somewhat ambiguous on that account, and requirmg 
a careful analysis of other factors mvolved, the variation of the rate of 
oxygen removal at rest and durmg standard exercise may lead to valuable 
information concernmg the relation between pulmonary ventilation and 
pulmonary circulation It should be further noted that nervous 
and reflex factors may also increase ventilation (and decrease rate of 
oxygen removal), independent of the pulmonary and arculatory state 

B Respiratory Gases tn Arterial Blood 

Adequate correlation between alveolar ventilation and pulmonary 
capillary perfusion is reflected m a high percentage of haemoglobm 
in the oxyhaemoglobin state m the arterial blood, whether at rest 
or followmg exercise In table 3, results in 15 control subjects unth no 
pulmonary or circulatory disease are computed during rest and following 
standard exercise The average values and variations at rest are m 
harmony with those observed by Dill, Edwards and Consolazio (14) m 
male subjects aged twenty-three to forty-five at rest Followmg exer- 
cise, these values remamed unchanged, confirming the conclusions of 
Hunwich and Barr (1923) that even durmg severe exercise the oxj^haemo- 
globin saturation per cent does not fall below 95 

A decrease m arterial oxj'gen saturation, below normal limits, may be 
due to one of several causes The most important, in chronic pulmonary 
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disease, is the arterial anoxaemia brought about when pulmonary blood 
flows through the capillaries of alveoli that are unventilated, or inade- 
quately ventilated Of less importance m pulmonary disease, though 
probably more so in cardiac failure, is the arterial anoxaemia produced 
by impaired diffusion of oxygen from alveoli to intracellular haemo- 
globin, due to congestion, oedema or other causes A third factor, also 
more significant m heart disease, is retarded circulation causmg pul- 
monary blood to be greatly unsaturated when it reaches the alveoli, 
and a fourth, true "shunting” of pulmonary blood from pulmonary ar- 
teries to vems by passage through vessels that have no access to pul- 
monary air spaces 


TABLE 3 


Aftendl blood studies in a control group at rest and during early period of recovery follomng 

standard exercise* 




EECOVERV 


Mean 

Standard 

deviation 

Mean 

Standard 

deviation 

Oj Haemoglobin Capaaty, vol % 

17 1 

±1 9 

17 9 

±1 7 

O 2 Haemoglobm Content ^ ^ 

O 2 Haemoglobm Capaaty 

96 2 

±1 2 

95 8 

±1 3 

CO 2 Content, vol % 

52 0 

±2 4 

47 8 

±2 3 

pCOj, mm Hg 

43 7 

±3 5 

43 0 

±2 4 

COj Content at 40 mm Hg , vol % 

50 6 

±2 3 

46 6 

±1 9 

pHst 

1 7 43 

± 02 

7 40 

± 03 


* See table 1 
tAt 38° 


There is also a tendency in normal individuals for maintenance of a 
constant level of carbon dioxide tension m the arterial blood, and a 
constant hydrogen ion concentration This is shown in table 3 With 
exercise of the limited degree described, normal subjects usually show an 
appreciable drop m arterial carbon dioxide content, httle change m 
carbon dioxide pressure and a small decrease m pH There may be, 
however, considerable variations m these responses, even m normal 
subjects, due to differences m muscular development, m breathing 
facility, and above all m the state of physical trammg The latter may 
affect to a marked degree the ease and efficiency of circulatory and respir- 
atory adaptation to exercise, blood carbon dioxide levels and artenal 
pH are often sensitive mdices of such adaptation For example, a poorly 
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trained individual often shows a large increase in carbon dioxide tension 
after exercise, wnth corresponding sharp drop in arterial pH an evidence 
of ineffectual cardiopulmonary adjustment 

Samples of arterial blood for respiratory gas analysis are secured at rest, 
and at tlie end of the first minute of recover}', b}' puncture of the brachial 
artery A careful local anaesthesia, and a sharp, flat-bevel, 19-gauge needle 
are used m order to obtain a painless, easy puncture The samples of blood 
drawn under oil are transferred into dulled bottles containing 0 6 mg of sodium 
fluoride and 4 5 mg of neutral potassium oxalate dried m autodave The 
blood is gently stirred and the pipettes for determination of oxygen and carbon 
dioxide content are immediately filled and analyzed m duphcate m the Van 
Slj'ke manometer Methods for deterimnation of oxygen capacity and carbon 
dioxide dissociation curves, from which pCOj and pH may be estimated, ha\e 
been described m detail elsewhere (16) 

CARDIOCIRCIJIATORY INSDTriCIENCV 

Cardiocirculatory msufficiency, m various combmations with ventila- 
tory and respiratory msufficiency, m the course of chronic pulmonary 
disease and collapse therapy, may be due to 

(o) Hypertension m the lesser circulation from any cause and subsequent right 
ventricular hypertrophy and failure 

(6) Obstruction to the flow of blood by displacement and torsion of the heart 
and intratlioracic vessels, mcreased pressure m the thoracic cavity, or disturbed 
mechanics of breathmg These changes may influence tlie cardiac output, 
the speed of circulation and favor pulmonary congestion 

(c) The effects of anoxaeima upon the cardiac muscle and upon the cardio- 
vasomotor centres 

(d) Independent cardiac disease 

The measurement of the arterial blood pressure, the venous pressure, 
pulse rate, circulation time and the vital capacity, both at rest and fol- 
lowing mcrease of the blood volume by a rapid salme infusion (17, 18), and 
the electrocardiogram are the chief data w’hich we have used to estimate 
cardiocirculatory performance In some instances these measurements 
may be repeated following exercise 

The technique is carried out as follow's 


The patient being m a nearly recumbent position, tlie venous pressure ap- 
paratus of the water-manometer tjqie is connected to the side openmg of a 
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three-way stopcock The zero point for venous pressure is taken arbitrarily 
as a level 5 cm below the angle of Louis The circulation time is measured 
from arm to carotid sinus (NaCn) (21), or from arm to tongue (calcium glu- 
conate) (22) Vital capacity is obtained by havmg the subject connected to 
a Benedict-Rotli metabolism apparatus, and recordmg several tracings of 
maximal breaths 

The artificial mcrease of blood volume (19) is produced by infusion of 1,500 
cc of an isotonic sahne solution in 30 mmutes, the mfusion tubing being con- 
nected to tlie three-way stopcock Venous pressure, circulation time and vital 
capacity are measured before the infusion is started and at the end of the in- 
fusion The variations in venous pressure are followed closely, by measurmg 
its level every two mmutes 

The normal range of venous pressure lies between 30 and 100 mm of 
water Altschule (20), m a group of 83 normal subjects, found the 
venous pressure to lie below 100 mm m all cases but 3 This coincides 
with our experience, and 100 mm water can be assumed to represent 
the upper limit of normal venous pressure Sufficient time (at least 
five mmutes) must be allowed to elapse between the insertion of the 
needle (gauge 17) and the reading Followmg the 1,500 cc infusion m 
normal subjects, the level of venous pressure increases but little, at most 
30 to 35 mm water, and remains below 100 mm water If the rise is 
greater, it is thought to represent failure of the right heart to accommo- 
date an mcrease m blood volume 

The high hmit of normal of the circulation time is considered to be 
eighteen seconds (21) Followmg the mfusion test, it hardly changes 
more than one or two seconds m normal subjects, a prolongation over 
five seconds is considered abnormal 

Decrease of the vital capacity followmg the infusion test is evidence 
of pulmonary congestion This may be related to the failure of the left 
heart to accommodate an mcrease m blood volume, or to other causes 
affectmg the flow of blood m the pulmonary veins, or to the vasomotor 
state of the pulmonary capillaries In normal subjects the per cent 
decrease from pre-mfusion values is insignificant More than an 8 per 
cent decrease can be considered as an evidence of pulmonary congestion 

SUMMARY 

A simple classification of pulmonary insufficiency is offered This 
consists of the division into ventilatory insufficiency, respiratory m- 
suffiaency and forms associated with cardiocirculatory insufficiency 
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Physiological principles involved m this differentiation and methods of 
measurement are reviewed and discussed 
Ventilatory insufficiency is measured by decrease m maximum breath- 
ing capacity, or more exactly decrease m breathmg reserve The rela- 
tion existing between breathing reserve and dyspnoea m pulmonary 
disease is stressed 

Respiratory msufficiency is mdicated by (a) decrease in arterial oxygen 
saturation, {b) decrease in percentage removal of oxj^gen from inspired 
air or percentage elimination of carbon dioxide m expired air 
In addition to the recogni2ed tests of cardiac function, latent cardio- 
circulatory msufficiency may be revealed by simultaneous measure- 
ments of the blood pressure, venous pressure, circulation time and vital 
capacity before and following a rapid sahne infusion 
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a month before hospital admission (to St. 
Thomas’ Hospital, London) and two weeks 
later there had been a small haemoptysis and 
some dyspnoea on e.'certion. Sputum had 
failed to show tubercle bacilh on concentration 
and chest X-rays had revealed merelj’’ a slight 
evidence of the mediastinal shadow, lung fields 
being normal with no evidence of tumor. 
Right artificial pneumothorax was induced with 
a view to thoracoscopy but the apical and 
mediastinal surfaces \vere adherent. Explora- 
tory thoracotomy showed the superior vena 
cava as a hard band running from the root of 
the neck into the right auricle and no con- 
stricting bands or tumor were found. Signs 
of obstruction were somewhat less evident four 


months later. It was thought that the lobar 
pneumonia might have been a factor by setting 
up a mediastinitis. The ultimate prognosis is 
generally regarded as unfavorable, improved 
circulation being possible only b3’^ canalization 
of the clot, but in this case the immediate prog- 
nosis seemed good. Treatment of the condi- 
tion is discussed, especially radical removal of 
tumors and constricting bands, and palliative 
treatment of some cases by mediastinal de- 
compression which is justifiable where pressure 
increases sufficiently to cause collapse of softer 
structures. Exploratorj’^ thoracotomy is ad- 
vised in cases of doubtful aetiology. — Thrombo- 
sis of the Superior Vena Cava, E. il. Buzzard, 
Tubercle, January, 1940, 34: 39. — (A. P.) 
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THROMBOSIS OF THE PULMONARY ARTERYi"- 

J WOODROW SAVACOOL and ROBERT CHARR 

In the present communication are reported certam observations con- 
cerning the right-sided preponderance of antemortem thrombosis of 
the pulmonarj’’ artery m tuberculous patients 
Material The material studied consists of 12 tuberculous patients 
who showed massive thrombosis of the pulmonary artery at autopsy 
In addition, 88 cases reported m the hterature by 52 authors (2 to 56) 
are bnefly reviewed The r6sum6 of the clinical and pathological findmgs 
of these himdred cases are listed m tables 1 and 2 
Only cases with a large thrombus, almost or completely occluding the 
mam trunk of the pulmonary artery or its mam branches, were mcluded 
m this study The thrombus was designated as right or left-sided only 
when it was defimtely unilateral When the thrombus had extended mto 
the trunk from one artery it was classified as one-sided, whereas if it 
extended mto both arteries as weU as the trunk, it was considered 
bilateral 

Ftiidings In our series of 12 cases, 8 showed thrombi in the right 
pulmonary, only 2 in the left pulmonary artery, and 2 in both artenes 
There seems to be no doubt as to their bemg antemortem thrombi 
Theur gross shape and size in relation to the lumen and shape of the 
involved arteries, the tenacity of their adherence to the mtima of the 
vessels, mvasion of the thrombi by strands of connective tissue from the 
mtima and the general histological structure of the deposition of the 
platelets, fibrm and other cellular elements of the blood excluded any 
possibihty of these bemg emboh or postmortem thrombi 
The primary site of thrombosis m these cases appeared to be the ter- 
minal ends of the first branches of the mam pulmonary artery Often 
the first branch of the pulmonary artery was imbedded in the area of 
tuberculous consohdation or firmly encased withm the fibrotic walls of 

1 From the Department for Diseases of the Chest, Jefferson Hospital, Philadelphia, and 
the White Haven Sanatorium, AVhite Haven, Pennsylvania 

= A part of the expense of this study uas def^a^ed by a grant from the Joseph V Horn 
Fund 
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tuberculous cavities Histological examination of these thrombi showed 
that the terminal portions of the thrombi appeared older, suggesting that 


TABLE 1 


CVSE 

NUM 

BEE 

AGE 

SEX 

AU 

TOPS\ 

NUM 

BEH 

LOCATION OF 
THROMBI 

PRINCIPAL DIAGNOSIS 

REMARKS 

1 

58 

Jl 

251 

Mam trunlv and 
both artenes 

Anthracosihcosis, pul- 
monary tuberculosis 

Thrombosis and endarte- 
ntis obhterans of vessels 
near right upper lobe 
cavity 

2 

62 

F 

357 

Left arter}' 

Pulmonary tubercu- 
losis 

Diffuse fibrosis of left lung, 
disease older than on 
nght side 

3 

32 

F 

361 

Right artery 

Pulmonary tubercu- 
losis 

Giant cavity in right lung 

4 

47 

M 

363 

Right arterj 

Anthracosihcosis, pul- 
monary tuberculosis 


5 

58 


371 

Right upper 
lobe branch 

Anthracosihcosis, pul- 
monary tuberculosis 

Cardiac hypertrophy 

Thrombus extended 

from tuberculous cavitj 

6 

60 


375 

Right artery 

Anthracosihcosis 

Cardiac hypertrophy In- 
farcts in nght lower 
lobe 

7 

45 

M 

367 

Right upper 
lobe branch 

Anthracosilicosis, pul- 
monary tuberculosis 

Extensive cavity in nght 
upper lobe 

8 

56 

M 

400 

Right upper 
lobe branch 

Anthracosihcosis, em- 
physema and fibrosis 

Progressive nght ventncu- 
lar failure 

9 

31 

M 

402 

Right artery 

Anthracosihcosis, pul 
monary tuberculosis 

Thrombi older in smaller 
pulmonary vessels 

Myocardial degenera- 
tion 

10 

52 

M 

421 

Right artery 

Anthracosis, pulmo 
nary fibrosis and 
tuberculosis 

Myocardial degeneration 
and aortic dilatation 

11 

37 

F 

430 

Left artery 

Pulmonary tubercu- 
losis 

Left pneumothorax five 
years with uncollapsed 
cavity Marked left- 

sided fibrosis 

12 

44 

F 

450 

Left upper lobe 
and nght up- 
per lobe 
branches 

Pulmonary tubercu- 
losis 

Cardiac hypertrophy and 
dilatation Right ven- 
tncular mural thrombus 


the thrombi began m the terminal ends and gradually grew toward the 
mam trunks In all our cases the thrombi were on the side m which the 
pulmonary disease was more marked In 2 of our cases in which the 
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T\BLE 2 


AtrmOR AVt> ■VTAl 

ACE 

AVt> 

SFX 

LOCATION or TtniOUDt 

niNCirAL DIAGNOSIS 

SEUAKES 

Ilebe (2) (1837) 

1 

Mam trunk and 
bolli .arteries 

Cardiac failure 

Cardiac hjper- 

trophj and 

chronic passive 
congestion 

Kidd (3) (1856) 

26 

Ijift loner lobe 

Lung abscess in 

Postpartum tno 



branch Small 
thrombi in both 
arteries 

nght loner lobe 

necks at onset of 
sjauptoms Died 
tno necks later 

Bhchez (4) (1866) 

1 

Right arter> 

Rheumatic fever 
and pcncarditis 

Right ventnde di- 
lated and h>- 
pcrtrophicd 

Elbogen (5) (1881) 

44 

M 

Main trunk 

Pulmonarj ather- 
omatosis 

Right side of heart 
dilated and h\- 
pertrophied 
Pulmonary ar- 
terv dilated 

Ecrraro (6) (1886) 

23 

Right arterj 

Mitral stenosis 

Cardiac failure 

Dickinson (7) (1897) 

4J 

Main trunk and 

Congenital heart 

Congenital pulmo- 


60 ^ 

both arteries 

disea'c 

narj stenosis and 
patent intcrven- 
tncular septum 

V Jurgcnson (S) (1899) 

M 

Both arteries 

Emph) scroa 


McPhcdran and Mac- 

55 

Branches to ngbt 

Emphv sema, arte 

Jaundice, svphihs 

kenzie (9) (1903) j 

M 

loner and middle 
lobes 

nosclcrosis, 
chronic pneu- 
monia in nght 
loner lobe 

1 of liver, infarc- 

1 tion in nght 

loner lobe Pos- 
sible sjphihs of 
pulmonarj ar- 
tery 

Hart (10) (1905) 

r 

Mam trunk and 
both artenes 
Older on nght 

Mitral stenosis 

Marked cardiac hy- 
pertrophy 

Thrombi m nght 
aundc 

Hart (10) (1905) ' 

i 

M 

Mam trunk and 
nght artery 

Pyelonephntis, 
tabes dorsalis 

Thrombus in left 
crural vem No 
pulmonarj pa- 
thology noted 

Monckeberg (11) (190/) 

56 

Main trunk and 

Pulmonarj arte- 

Right ventncular 


M 

right artcrj , 

small left branch 

nosderosis 

hypertrophy 
Thrombus in 

vena cava Car- 
diac decompen- 
sation 

Ittameier (12) (1907) 


Right branch 

Aortic stenosis and 
insufEaency 

Emphv sema 
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TABLE 2 — Cmttnued 



ACE 




AOTHOB AND YEAE 

AND 

LOCATION OF THEOilBI 

PEISarAL DIAGNOSIS 

SEUAEES 


SEX 




Nedderson (13) (1908) 


Right and left 

Mitral stenosis and 




branches 

insufficiency, 
pulmonary artc- 
nosclerosis 


Kraus (14) (1909) 

30 

Mam trunk and 


Right V cntncular 


M 

right artery 


hypertrophy 
and dilatation 

Stadelmann (IS) (1909) 

27 

Both arteries and 

Pulmonary arteno 

Cardiac dccompen- 


M 

branches 

sclerosis, mitral 

sation Behev cs 




stenosis and m- 

thrombosis 




sulBaency' 

started from 
sclerosis 

Funke (16) (1910) 

M 

Right artcrj , 

Pulmonary tuber- 

Cy anosis and swell- 




culosis 

mg of face, neck 
and arm, worse 
on nght 

Funke (16) (1910) 

35 

Right arterj' 

Gangrene of foot. 

Thrombus tcmii 


M 

j 

general paresis 

nal complication 

Smith (17) (1913) 

50 

Mam trunk, both 

Anthracosis, pul- 

Thrombi separate. 


M 

main artenes, 

monary tubcrcu- 

one side from the 



nght acntnclc 

losis, chronic 
nephntis 

other 

Hoffmann (18) (1916) 

39 

Mam trunk and 

Pulmonary athero 

Right heart hyper- 


M 

right arter\ 

matosis 

trophied Pul 

monary artery 
dilated 

Lutcmbacher (19) 

32 

Right artery 

Jlitral stenosis. 

Right heart dilated 

(1917) 

F 


patent foramen 

Thrombus m inf 


1 


ovale 

V ena cav a and 
nght aunclc 

Lctulle and Jacquclin 

58 

Right arten and 

Pulmonary tuber 

Syphihs also pres 

(20) (1920) 

M 

branches 

culosis, nght api 
cal cavity, aneu- 
rysm of pulmo 
nary artcrv 

Lnt 

Billings (21) (1921) 

60 

Both artenes 

My ocardial degen- 

BiLalcral hvdro 


M 


cration, left pul 
monary infarct 

thorax 

Billings (21) (1921) 

60 

Both artenes and 

Chrome nephntis 

Right hemiplegia 


M 

branches 

and artcriosclc- 

Cardiac decom 




rosis 

pen sation 

Billings (21) (1921) 

H 

Right smaller 

Acute nephntis. 

Postpartum one 


■ 

branches 

mvocardnl de 

month at o'-set 


■ 


generation 

of ssmptor^s 







56 


j swAfooi wvtnvut rir\jr 




1 \m 1 2 (.' 

••iir 


t» T^ * AH 'tSit ! 

A 

; A*r» 

f 

i 

‘ |/ 1 t H f » ♦•'I Uf t 

i 

I ft •> -H » "J 5 

» » WA I 

1 

J 

1!!’ (.M) 

I fO ! Uft I. c' t-'b- 

j 4c( *'• Jt’- , 

n o"! rd fi 


; 't 

j ll'l C>1 

i •'Ida d *1 d' 

Ir '! J ' 


( 

{ 


gr-'-rit te 

1 \s 


5 

i 

> TK ' 

1 

! o~vt f:2) (1<>22) 

' ^0 

K ?bt 'rirn 

1 It ri, ,) d ir u* 



! I 

i 

c r^'C* 

; tr , ’ S a' 1 pd 


f 

1 

{ 


1 6 ct 

U f 'Cl (2>) (I'J2:5 ' 


( 1! I'h a””l 

I' ten* 

Ca-d 3C s "ptr— 


M 

b'a'-'* ,, 

<H I'r- 

1 f"'' e'* 

Hnr'"iri(2t) (102^5 

1 > ^ 

j 1 1 ! artr*jfs a*!'! 

• (.anU'C fa krt, 

\ 1 ta ■•!* ! t’ O’" 


1 1 


1 p ' 'o-a- 1" 

b-s-d Cart' 'C 


i 

i 

1 (arct 


Mlbjtt (25) 

, M 

I Main trv il. 

j Raft.:-;-, ■. dun r 

I 8,^ » U- J (iss'l fo’ 


1 

I 

! rr'a’ution 

I J IT dt s] 


i : 

1 1 

i : 

f 

[ 

) 

r-f-"* c‘ i 

tr eve* o-c 

ss f eb 

1 irr^n (26) (102)) 

81 ! 

^lan troni and 

Hea’ad tnl"" c la 

n 'o-b n rg''t 



nr’ t prter> 

, « s ch-o- c p- 

re al are"" a^d 


1 


rulcnt br)-c' t * 

1 as -*2 I) 'a'ed 




—nght 

* n*! ' 1 san 

Rnj^'icroi nrd Pcti 

56 
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M 

i 

i 

ph\ <cna 
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r'o-'an a'tc’' 

J ddaicd 

Sclininn (28) (1927) 

■59 : 

Ripht nrten ex 

Pulraonarj athcro 

1 D lated puHo'^arj 


1 

tendme into | 

'dctosis, mitral 




lot cr lobe branch 

'leno»is 


I'lcV. (29) (1927) 

61 

M-un tnmk and 

1 Mitral stenos sand 

Pulraonara in’arct 

F 

both attcncs 

j insulTcienc} 

1 Thro’abi la aorta 
and i! ac artenes 


Ljun^diUl (30) (1928) 

51 

Right nrtcrj nnd 

Rulnoaan 'clcro 

Right heart ca- 

r 

branches 


1 larged 

LjunRcl^M (30) (1928) 

38 

Right artcrj 

Cardiac dccorapca 

Right heart diLated 

r 


sation, sa-phihs 

j and h\-pcrtro- 
1 phied 


Simck (31) (1928) 

63 

Right nnd Icit 

Right pleural eSu 

1 Thrombus — left 

I 

branches 

Sion, dilated j 

1 renal and nght 




nght heart j 

femoml \cins 

Alcldolc^i ind Dionisi 

25 

Right nrtcrj 

Mitral stenosis ! 

Cardiac failure 

(32) (1929) 

Barnes and Yatcr (33) 

34 

BoUi avtcncs, 

Bronchiectasis, 

Thrombus beheacd 

(1929) 

M 

larger on nght 

lung abscess— 

two scars old 


I 

! 

nght upper lobe 

Ssphilis also 

I present 
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TABLE 2 — Conlinucd 



1 

ACE j 




ATJTHOR AND YEAR 

AND 1 

SEX 

LOCATION OF THROlfBI 

PRINCIPAL DIAGNOSIS 

RE&IARKS 

Jump and Baumann 

48 

Mam trunL and 

Pulmonary tuber- 

Cardiac failure 

(34) (1929) 

M 

both artenes 

culosis and ather- 

Dilatation of 




osclerosis of pul 

nght ventncle 

Goedel (35) (1930) 



monary artery 

and pulmonary 
artery 

59 

Mam trunk and 


Right ventncle en- 


M 

right artery 


larged 

Goedel (35) (1930) 

50 

Medium sized 

Cardiac failure 



M 

branches nght 
and left 



Arrigom (36) (1930) 

63 

Both artenes 

Mitral endocarditis 

Thrombi m nght 


F 


and stenosis, pul- 

femoral artery 




monary arteno- 
sclerosis 

and vem 

Desclin (37) (1930) 

41 

Both arteries and 


Old thrombus m 


M 

branches 

i 


nght femoral 

vem Small 
thrombi m nght 
ventncle 

Desclm (37) (1930) 

62 

Mam trunk and 

Carcinoma of me 



r 

both artenes 

diastmal lymph 
nodes 


Desclin (37) (1930) 

45 

Right artery and 


Thrombosis of nght 


F 

small left lower 


femoral vem 



lobe branch 


Cardiac enlarge- 
ment 

Descbn (37) (1930) 

49 

Right artery and 

Thrombophlebitis 

Right ventncular 


F 

left upper lobe 

of both lower ex- 

hypertrophy 



branch 

tremities 


Desclm (37) (1930) 

65 

Right arterj 

Mitral stenosis and 

Thrombosis left 


F 


msufBciency 

femoral vem 

Desclm (37) (1930) 

58 

Right artery and 

Carcinoma of 

Both femoral veins 


F 

branches 

oesophagus 

thrombosed 

Desclm (37) (1930) 

56 

Both upper lobe 

Caranoma of 

Postoperative 


F 

branches 

breast 

death 

Desclm (37) (1930) 

45 

Both branches 


Both femoral veins 

M 



thrombosed 

Desclm and Regnier (38) 

53 

Right artery 

Right lower lobe 

Cardiac degenera- 

(1931) 

M 


lung abscess and 

tion and hyper- 



penpheral Ran- 

trophy Dilata- 




Rrene, syphihtic 

tion of nght 




aortitis 

heart especially 
Femoral throm- 
bosis bilaterally 
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TABLE 2—ConUrucd 


AUTHOR AKD \XAR 

ACE 

AKU 

SEX 

lOCATlOV or THROUBI 

PRIVCrPAL DIAGNOSIS 

REUARES 

Desclm and Regnier (38) 

55 

Mam trunk and 

Bronchopneu- 

Femoral thrombo- 

(1931) 

M 

both artencs 

moma, small 
lung abscess 

sis No cardiac 
invoKement 

Means and Alalloiy (39) 

60 

Right artet> 

Arteriosclerotic 

Cardiac dilatation 

(1931) 

M 


heart disease 

andhj-pertroph\ 
Bronchial arter- 
ies hi-pertrophied 

Brenner (40) (1931) 

58 

Right lower lobe 

Chronic bronchitis 

Right vcntncular 


r 

branch and small 
branches 

and emphj-sema 

dilatation and 
hj-pertrophj 
Infarct in nght 
lower lobe 

Brenner (40) (1931) 

49 

Both lower lobe 

Old rheumatic 

Cardiac hj-per- 

r 

branches 

fever, chronic 
bronchitis and 
emphj-sema 

trophj and dila- 
tation 

Brenner (40) (1931) 

58 

Bilateral small 

Chronic bronchitis 

Dilatation of pul- 

j 

branches 

and emph\-sema 

monarj arten 
Cardiac hj-pw- 
trophj' Coro- 

nary and puhno- 
nan sclerosis 

Brenner (40) (1931) 

56 

Right lower lobe 

Gastnc carcmoma,! 

Died without oper- 

M 

branch 

j 

chronic bronchi- 
tis and emphj- 
sema 

ation Dilata- 

I bon and athero- 
matosis of pul- 
monan arterj 

Brenner (40) (1931) 

46 

F 

Right lower lobe 
branch 

Mitral stenosis 

Atheroma in pul- 
monan arterj 
Cardiac hj-per- 
trophy, more 

marked on nght 
side 

Brenner (40) (1931) 

60 

Branches to right 

Chrome bronchitis 

Pulmonarj arten 

M 

upper and lower 
and left lower 
lobe 

and emphj-sema, 
artenosderosis 

dilated and ath- 
eromatous 

Bosneli and Palmer (41) 

39 

Right artery with 

Acute respiratorj 

Penpheral and left 

(1931) 

M 

extension to left 

infection 

parts of throm- 
bus newer 
Thrombosis 
probabU began 
with infection 

Lutembacher (42) 

20 

Right artery 

Mitral stenosis and 

Pulmonan m- 

(1933) 

M 


pulmonary arte- 
ntis 

farcts Dilated 
nght \cntncle 
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TABLE 2 — Conitnued 


unios ASD \r Ks 

1 

LOCATION or THBOirai 

PRINCIPAL DIAGNOSIS 

REUARES 

lo\\lcr(43) (193}) 

52 

M 

Botli artcncs 

Chronic bronchitis 

EKG — mverted 
T-wave m n and 
in Right avis 
deviation 

Kirnpinc'i.r (•}4) (1934) 

16 

Right nrtcr\ and 

Mitral stenosis, 

Right heart dilated 


r 

right lower lobe 
branches 

patent foramen 
ovale 

Thrombus in in- 
ferior vena cava 
and nght auricle 

Montgomcr\ (4S)(193S) 

36 

r 

Both arteries 

Pleuns> , Ayerza’s 
syndrome 

History of symp 
toms since de- 
livery eight years 
previously 

Spnguc ind Mitlon 

so 

Both arteries and 

Pulmonary end- 

Heart failure 

(46) (1956) 

r 

branches 

artcntis and cor 
pulmonale 


\mcuillc <t c! (47) 

35 

Right lower lobe 

Pulmonary tuber- 

Intestinal tubercu- 

(1936) 

M 

brancli 

culosis both up 
per lobes 

losis Partly or- 
ganized atelec- 
tatic area in right 
lower lobe 

\mcmllc et al (47) 

35 

Main trunk and j 

Pulmonary tuber- 

Gimt cavity m left 

(1936) 

r 

both arteries 

culosis 

upper lobe 

\mcuillc et al (47) 

36 

Left lower lobe 

Pulmonaiy tuber 

Intestinal tubercu- 

(1936) 

M 

branch 

culosis 

losis 

Lutcrabidicr (48) 

36 

Right arterj 

Mitral stenosis, 

Pulmonary artery 

(1937) 

Al 


pulmonary arte- 
ntis 

dilated Pulmo- 
nary' infarcts 

Lutcmbacher (48) 

35 

Both arteries and 

Mitral stenosis 

Pulmonary artery 

(1937) 

r 

lower lobe 
branches 


dilated Atelec- 
tasis of part of 
left lower lobe 

Lutcmbacher (48) 

(1937) 

32 

r 

Right arterj 

Mitral stenosis 

Right ventncle di- 
lated and hyper- 
trophied 

Mohler and Crawford 

40 

Left lower lobe 

Mitral stenosis 

Cardiac hyper- 

(49) (1937) 

r 

branch 


trophy and mul- 
tiple pulmonary 
infarcts 

Mohler and Crawford 

so 

Left artery 

Congestive heart 

Multiple small in- 

(49) (1937) 

r 


failure, myocar- 
dial fibrosis 

farcts 

Mohler and Crawford 

52 

Right lower lobe 

Cardiac hyper- 

Congestive heart 

(49) (1937) 

r 

branch 

trophy 

failure 

Mohler and Craarford 

64 

Right artery 

Anthracosis, pul 

Cardiac hyper- 

(49) (1937) 



monary fibrosis 

trophy and dila- 
tation 











^ 

I^loWct and \ r 

( 49 ^ C 193 J {ord \ 50 

^.lotter and CtaNsl 1 ^ 

( 49 ) ( 1937 ) \ 

A CtaV'ln’^^ \ 

^tS\S'37) \ 

„d S=l» Vi 

(1937) ' 


Bdateral smalkt 

branches 

Right artery 
I Right artery 


iBigW f?{eft 

‘ hrancb oa 7 ett 


Liebermerster (SD 

(1937) \ 


Both arteries 


hlarVo 5 C 52 )(l 93 S) 


I Right artery 




(1938) \ 

^lanaaglrC 55 )(l 939 ) U 


^ ^ byp^^* 

L, fibromioina \ jemoral 

uten \ and ilrac 'eins 

^ abscess! Empyema 
^“SSonerlobe 1 cotn- 

Rubnonari carci \ b> 

noma \ growth 

Small intarct 

Pneumonia and \ ^j^jomhus m 
left empye®"' \ ^jght aunde 

^culosis ,all 

1 lOTetto'*'""* 

pulmonary 1 pulmonarj 

Berculosis an l 
bilateral pnen \ 

niothorax \ _ 

lil stenosis and Ter^j^ 

insufficiency \ jaundice 

\ pulmonary 

j, \ TeSial gang^®® 

purulent ! ^ngW nppct 

us. myocardial 

degenemuon p„,sibly small em 

Parolsmal tad^' ^Vurutligraduid 
cardia \ accreUon 

P^^‘"®^“£osis 
.bronchitis, pulmonary 

Chronic br^ utb 

em^erosis 1 pophteal pblebiUS 

Pulmonary " V-bus ^ - 

bosis \ {cnor vena 


^ Right branches 

Ihlam trunh nnd 
' botharteues 

' bothnrtenes 


Right 

upper 

'’^Sriranchesl 
rlery c-v- 

^g^'^^^gintonud 

X and lo-r 

lobe branches 


wade C56) 


^^tthXXnes. 

ceparate 


! Thrombus in 

Chrome arthuus ^ un^S^ 

lor coronary 

\ attach 

^T^vX^lea^ 
H. m. and IV 

SIS, cardiac ny- 
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thrombi were on the left side, one had had artificial pneumothorax on that 
side for five years and the other showed marked fibrosis of the left lung 
as the result of pleural effusion on that side 

In 2 cases in which the thrombi were on both sides, the thrombus on 
the right side looked older both grossly and histologically In these 
cases the tuberculosis was more advanced and chronic on the right side 
E\adently the thrombus formed first on the right side and later extended 
into the left side 

Among the 88 cases collected from the literature (table 2) the thrombi 
were in the right pulmonary artery m 41, m the left pulmonary artery 
m 4 and in both arteries in 43 Regardmg the cases of bilateral throm- 
bosis, several authors stated that the thrombi on the right side appeared 
older Myocardial msufficiency appeared to be more frequently as- 
sociated with bilateral thrombosis 

DISCUSSION 

In the entire senes of 100 cases, 49 showed thrombosis on the right 
side, 45 on both sides and only 6 on the left side The preponderance of 
thrombosis in the right pulmonary artery or the mfrequency of this 
condition on the left side may be dependent upon certain anatomical 
differences about the roots of the lungs (figures 1 and 2) 
On the right side, according to Senior (57), the pulmonary artery is 
longer than the left and hes horizontally under the arch of the aorta 
In its course to the hilum, the right pulmonary artery has certain struc- 
tures close to it which the left artery does not possess In front there is 
the ascendmg aorta and the superior vena cava, as well as the phrenic 
nerve, anterior pulmonary plexus and the reflexion of the pleura Lymg 
close to the artery postenorly is the right bronchus and the azygos vein 
Below the artery is the right atnum and the upper right pulmonary vein 
Above the artery is the arch of the aorta At the root of the lung, the 
right bronchus is above and behind it and the pulmonary veins below 
and m front of it 

On the other hand, the left pulmonary artery does not have such close 
relationship to the various structures It is shorter and slightly smaller 
' and passes in front of the descendmg aorta At the root of the lung the 
left bronchus hes below and behind the artery and the pulmonary veins 
he m front (figures 1 and 2) The left pulmonary artery does not have 
the ascendmg aorta and superior vena cava in front as has the right 
pulmonary artery Neither has it the arch of the aorta above it and the 
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left atrium and the nght pulmonary veins beloi\ it as has the nght 
pulmonary artery So, too, the az3'gos vein ivhich hes behind the right 
pulmonary artery is not present on the left side 

For these reasons the left pulmonaty arterj' may' be less influenced 
by pathological conditions of the lungs and aorta In chronic pulmonarj' 
tuberculosis there is frequently marked traction upon and distortion 
of the trachea and bronchi and in cardiovascular disease the aorta is 
occasionally enlarged or sometimes displaced Such processes vould 
have much more effect on the nght pulmonarj' artery than on the left, 
since the aorta arches over the right and is unrelated to the left artery' , 
the right bronchus is more nearly adjacent to the right artei^’- than the 
left bronchus is to the left artery Other structures such as tlie right 
atrium and superior vena cava may also be of importance in this con- 
nection External pressure from contiguous structures may produce 
narrowing of tlie arterial lumen, thus reduemg the velocitj'' of blood flow 
and aiding tlirombosis 

Substantiating the above view that an artery Ijnng over a \cm ma^' 
slow up the velocity of blood flow, thereby aiding thrombosis, are several 
cases of unilateral oedema of the ankles m pulmonary tuberculosis 
observed by us In these cases the swelling was present onlj’’ in the 
left ankle and leg There were patients with bilateral swelling of the 
legs and, even among these, the oedema was more marked on the left 
side Of five autopsied cases, one showed a large antemortem thrombus 
in the left common iliac vein above and below' the point over which the 
right common iliac artery crossed 

It seems that the pressure exerted upon the left common iliac vein 
by the right common iliac artcrj' at the point of crossing (figure 3) 
narrows the lumen of the v’cin, therein slowing the venous blood flow 
and favoring thrombus formation Slowing of blood flow with definite 
pooling or stagnation of the blood-stream, resulting cither from pres'.urt 
upon the vessel or from constncUon of the blood vc^'cl bv’ intrin'ic 
vascular disease, has been considered bj A'^choff (38) as a definite atlio- 
logical factor in thrombosis 

Ilf 1 SdicmvticdrTOingof the ncht (R) vntUcfl (L) litium rc^ioii'^ ') o» in^ ihr ff’ . 1 < 

of the pulmonvn vrlcncs (A) to the brorchi (U) ^nd tljc palr-o vn \ c "‘i (V ) tl c rr* ’ 
<:idc pulmomn vrlcn is “'queered” between Ihebrordu"; trd pu’n ''’i-v sc— 

1 ic 2 Scbcmvtic dnmng of the cro's section thri’vi h tl e mi's c' R-r' «' r ^ - 

lortv (Vo) vnd supenor vein cv\n (V) mteno- to the n, ht p-'r o - -ttc- (I 1* \ i e- i 
the nght bro idit s (K B ) l>chind it 

lie V Schcmvtic driving of the ngbt connot il *e vnew (\) c u g t ir- VO 
common line \cm (V), interfenrg with tie vc-oj* IV-Ki fo*' t’ t'- Rt \r - 
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Several authors mentioned that among the cases of bilateral throm- 
bosis, the thrombi on the right side looked older Tins certainly was so 
m our 2 cases From this we have inferred that, probably in a con- 
siderable number of cases of bilateral thrombosis, the tlirombus on the 
left side was the continuation or extension of the thrombus m the right 
pulmonary artery The frequent association of myocardial insufficiency 
with bilateral tlirombosis suggests that lack of propelling force of the 
blood-stream tends to encourage relatively rapid development of the 
thrombus mto the trunk and left pulmonary artery 

In our earher study (1) we have reviewed various hypotheses advanced 
m regard to the pathogenesis of thrombosis of the pulmonary arteiy 
Degeneration and inflammation of the artery, endarteritis, chemical 
changes of the blood due to the destruction of the pulmonaiy tissues, 
hypermosis, mcreased coagulabihty of the blood, increased blood calcium, 
polycythaeima, dehydration and anoxaemia, bacterial infection of the 
vessel, tumor cell invasion of the vessel and myocardial insufficiency are 
considered aetiological factors It was suggested that, m our opmion, 
pulmonary diseases such as tuberculosis and sihcosis vere important 
aetiological factors In our senes, tracing the thrombosed artery toward 
the periphery mvanably showed that its termmal branches containing 
thrombi ended as bhnd pouches These terminal parts were located 
either at the centre of the tuberculous or sihcotic consolidation or at the 
wall of the consohdated area 

However, pulmonary disease is not the only determining factor m 
the production of thrombosis Of the 100 cases there was definite 
evidence of parenchymal pulmonary disease m 46, not including those 
with pulmonary arterial changes assomted with cardio\ascular disease 
In this senes of 46 cases, 22 had the thrombus on the nght side, 19 bilat- 
erally and 5 on the left side In the remainder of the 100 cases there was 
no pulmonary disease Twenty-seven of these had the thrombus on the 
right side, 26 bilaterally and one on the left side This suggests tliat 
the right-sided predommance of thrombosis does not depend entirely 
upon pulmonary disease bemg more marked on that side but rather upon 
other factors such as those mentioned above 

The pnnapal chnical features of the 12 cases m our series were mcreas- 
mg dyspnoea, cyanosis, pam m the chest or epigastnum, mental con- 
fusion, restlessness, engorgement of the cervical vems, exophthalmos 
with blurred vision, low pulse pressure with fine thready pulse and 
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oedema of the a nk les m the terimnal stages Marked dyspnoea and 
cyanosis, as presented by these patients, are rare in uncomphcated 
pulmonary tuberculosis Dyspnoea increased steadily and the patients 
had to be propped up m bed The cyanosis was most marked about the 
face, its mtensity was comparable to that of cardtacos negros of Ayerza’s 
s}mdrome 

Pam was a promment symptom m aU cases Not aU had the pain in 
the diest or on the same side as the thrombosis The pain was deep- 
seated and vague in its location The most common area appeared to 
be the substernal region In 2 patients the pam began m the epigastrium, 
later extendmg into the substernal region 

Restlessness and mental confusion were striking Most of the patients 
tossed about m bed At times they were shghtly confused as to time 
and place Mental confusion was probably dependent upon cerebral 
ischaemia Kampmeier (44), BiUings (21) and Schramm (28) attached 
considerable significance to this symptom 

In 3 cases exophthalmos developed as dyspnoea and cyanosis became 
severe The conjunctival vessels became engorged Blurred vision 
accompanied exophthalmos which probably resulted from oedema of the 
retrobulbar areolar tissues and retmal congestion Low pulse pressure 
with thm thready pulse was present in most patients Ankle oedema 
of varying degree was present m all It was most marked m the cases 
with thrombosis of both pulmonary artenes The hver was palpable 
when there was bilateral ankle oedema, suggesting pronounced myo- 
cardial insufficiency 

In 4 of our senes the lungs with the thrombosed pulmonary artenes 
showed practically no pulmonary tissues because of the extent of the 
excavation Yet the occlusion of the vessels supplymg these shell-hke 
structures produced most acute dyspnoea, cyanosis and pam in the chest 
The possibfiity of neurogenic factors m the production of such symptoms 
in association with pulmonary embolism has recently been emphasized 
by deTakats (59) A similar mechanism may play a part in producmg 
these symptoms m thrombosis 

The clmical significance of the thrombosis of the pulmonary artery 
m tuberculosis appears to be the close similarity of the symptoms of this 
condition to those presented by massive spontaneous pneumothorax 
Careful exammation of the chest both physically and roentgenologically 
was helpful in differential diagnosis 
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SUMMARY AND CONCLUSIONS 


1 Twelve cases of massive thrombosis of the pulmonary artery com- 
phcatmg tuberculosis were studied dimcally and at autopsy 

2 In 8 the thrombus was m the nght pulmonary artery, m 2 in the 
left artery and m 2 m both arteries 

3 Review of 88 reported cases showed a similar preponderance of 
thrombosis m the right pulmonary artery and definite infrequency of 
the condition m the left artery 

4 Even when there was a thrombus in both arteries, the one m the 
nght artery looked older, suggesting that it ongmated there 

5 It was suggested that the preponderance of thrombosis m the 
nght pulmonary artery and its mfrequency m the left artery might be 
dependent upon the anatomical relation of the arteries to their adjacent 
structures On the nght side the artery is crossed over by the arch of 
the aorta and at the hilum it is "squeezed” between the vem and bron- 
chus On the left side the artery is relatively free 

6 The outstanding chnical features are dyspnoea, cyanosis, pam m 
the chest, restlessness, mental confusion, weak thready pulse, low blood 
pressure and ankle oedema This condition simulates spontaneous 
pneumothorax comphcatmg pulmonary tuberculosis 
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LEUCOCYTE COUNT AND RECOVERY FROM 
TUBERCULOSIS! 

Correlation of Neutrophlle Polynuclears, Lymphocytes, Monocytes and the Medlar 

Index with Recovery from Tuberculosis at Different Altitudes above Sea Level 

C H BOISSEVAIN and E N CHAPMAN 

In the year 1936 a study was published by Boissevam, Forster and 
Good (1) on the correlation of blood counts with recovery from tuber- 
culosis This study covered 1,569 blood counts made on 431 patients 
at Cragmor Sanatorium, Colorado Springs, Colorado, durmg the years 
1923-1932 The highest correlations," both with condition on leaving 
the sanatorium and with subsequent condition (1934), were found for 
the number of neutrophiles (— 320 and — 408) and with the Medlar 
Index (— 400 and — 371) No significant correlation was found with 
the number of lymphocytes or monocytes These results were criticized 
by Smithburn, Sabin and Hummel (2) who considered the total of counts 
per patient insufficient The statistical basis for this criticism is not 
clear, for when each count is correlated with the condition of the patient, 
as was done m that study, the random variation in each coimt is com- 
pensated by random variations in the opposite direction This makes 
the total number of counts and the standard deviation the only measures 
of accuracy The total number of patients considered is similarly the 
measure of the elunmation of individual differences between patients 

1 Prom the Colorado roundaUou for Research in Tuberculosis at Colorado College, Colo- 
rado Springs, Colorado 

= Tor the benefit of readers not accustomed to the use of the correlaUon coefiiaent, this 
number is used to measure the amount of correlation betiieen two variables In perfect 
correlaUon this coefiiaent becomes ±1 00 An example of vei> high posiUve correlaUon is, 
for insUince, that between temperature and pulse rate If the increase in pulse rate were 
always exactly proporUonal to the increase m temperature, their correlaUon coefficient would 
be -fl 00 The fall in baromeUic pressure with increasing alUtude is an example of a lugh 
negatu e correlaUon A correlaUon of ± 5 is regarded as of considerable significance w hereas 
a correlaUon below ± 25 is considered as of httlc value though when a large number of data 
are considered even low correlation coeffiaents acquire significance The significance of a 
correlaUon coeffiaent can best be stated in terms of its standard error (gii en betw een brackets 
m the tables) An error equal to the standard error is likely to occur in normal distnbuUons 
once in three Umes, one equal to two times the standard error once in twenty fi\e times and 
one equal to three times the standard error once in four hundred times 

5S 
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These authors further doubted the rchabjhU oi the ouc?fonn'’>rc n clro 1 
of ascertaiiung the condition of the patient after the E'’hato''v m 

and pointed out that the results from a stud\ on a group ot pat 
consisting main]> of far ad\ anted cases '.’las not ncccsMPi\ apphtrib’c 
to Jess advanced cases On the Iiasis of their findings in imtiit'’! 
tuberculosis in rabbits, they maintained that the numlxr o. moro(\t^s 
and lymphocjtes and their ratio were of greatest \aluc in 
but that no importance could be attached to the number oi ne.'trophilcs 
In this connection it should be pointed out that it is not quite }>emisML!t 
to apply the findings in milian' tuberculosis in rabbits to ch’-mic n il- 
monary tuberculosis in man On tlie other hand LI a ood a"d IR ( ' no 
(3) have found that, in human lung tuberculosis Kmpho/-\tc-. it, a pon^ 
cytes do not reflect significant dc\clopmcnts, vliilc a trend or a i.eutro 
phile leucocytosis is mdicatnc of the c\udnti\c j)rocc,'s 

The present study was undcrtalen in part, to ticcide tm ouc-lioi s 
raised by Smithburn, Sabin and Hummel rrob'>bh the most cojj 
senes of blood counts on tuberculous patients m tin, court rj is ih* 
that has been earned on for the past fifteen }tars ^t tl,t M(’roj*-il'!’’ii 
Life Insurance Company Sanatorium at Mt McGaio'- Nt Vo,* 
under the supervision of Dr E M "Medlar iJirourh the 1 "idn'ss ot 
Doctor Ordr\ay, Medical Director of the S''natorium this <cr,rs 
made available to us for sludv The materia! rs^d ror'uts m 'sov, 
blood counts made on 201 patients during tiu \tars I9Y» to lOt; i .,( 
discharge condition on each of these pUuiits vas determined b\ th' 
staff of the sanatorium and recorded at the time oi dr Inrgc Peuv ‘ o, 
to the American Sanatorium \ssociMioii ehss fiftion, a- ri'cnt’ 
apparcntlj arrested quiescent improved, imm. pm. (d d d* ,d loe 
subsequent eondition was ascertained in b\ tlu tvelh , • o'>n, 
sjstcnd of the ^Metropolitan Luc Iiinirai.u f'omp-nv ma. '• .'f-' ^ 
well, curing or dead In Cragn.or '^•niforium Iron }*)>. u> p- 
chissification was not used hut instead Uitb li'scl '’f c < ■-iM f , 

subsequent condition >' ere rceordeel as eared nr’-rst. .1 rt , » .s 

improvoel, stalionarv, worse or elcad \ittr ’ ( *ii ’ i<’ ' 
these ehffercnt standards, we were '■b’t t<> «> la^ - t » ' 

(to male the correlation coi fi c.ints -^s t,. fo- p ‘ 

'111 "-vs C I IS r f I.s • ' “ 1 o- i. - t - ‘ 

(iiHlnrpc fn r t' e -v* irt ' ~ ‘ >* ‘'rt- , 

pn <! '"li ’lU :r ti T'c 1 p » -e ' ' * 

c’ HI! ll c on *1* ' t f e , " t e ^ ~ , 
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b} giving It the same notations as those used at lilt JMcGregor For the 
Cragmor classifications of subsequent condition, cured, arrested and 
much improved, the one class “well” i\as substituted, while improved, 
stationary and vorsc became “curing ” For comparing the discharge 
condition it vas only necessary to group the tno Cragmor classifications 
stationary and vorsc together as unimproved This reclassification 
caused certain changes in the values of the correlation coefficients, with- 
out aficcting the general picture or the conclusions that could be draun 
from them The values of the Cragmor correlation coefficients given 
in the succeeding tables are, therefore, the new ones and not those of the 
original publication of Boissevam, Good and Forster 
The patients at Cragmor uere fairly equally divided over all age- 
groups, they V ere mostly referred to Cragmor by other physicians, usually 
from other states, which perhaps accounts for the large number of far 
advanced cases in this group The patients at the Metropohtan Life 
Insurance Company Sanatorium are drawn from the employees of this 
company, many of tliem are young women with clerical jobs The 
periodic health evaminations of all employees prevent, to a large evtent, 
the development of far advanced cases of tuberculosis Social and 
educational standards of both groups vs ere quite similar and treatment 
in both institutions followed the same general lines Frequent blood 
counts had been made on all patients at ]\It JMcGregor with an average 
of 42 per patient These counts and the computation of the JMedlar 
Indc\ had been done under the direction of Doctor JMedlar 

The frequent blood counts and the follow-up system at the Metro- 
politan Life Insurance Company Sanatonum are obviously ver>' well 
fitted to test the validity of the objections made to the Cragmor study 
The difference in composition of both groups offers an important test 
of the value of the neutrophiles in prognosis It is always possible to 
find a prognostic mdev that fits the senes of patients that is bemg studied 
The real test comes when this mdex is apphed to a different group of 
patients The work of Elwood and De Cecio has already confirmed 
the importance of the neutrophile count on one additional group and the 
present study offers additional confirmation 

A study w'as recently pubhshed by Medlar, Lotka and Spiegelman (4) 
regardmg the value of different mdices m tuberculosis with the conclusion 
that the Medlar Index is the best This study was based on cases scUciei 
from the same series of blood counts that is the subject of the present 
study Such a selection seems a dangerous procedure to us for it means 
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that '^omc cases ucrc eliminated It is indeed essential m any kind of 
statistical studs lliat all relesant cases be included Even random 
sampling is beset vifh many pitfalls and is better avoided wherever 
possible One of their groups (group 2) consisted of “patients who were 
on di-^charge from lilt IMcGrcgor considered pathologically favorable 
(that IS, ^\Iio liad a faaorable I^Icdlar Inde\) and who had remained 
at vork, without relapse, more than five years” The authors then 
proceed to prose the accuracy of the IMedlar Indc\, obviously, as far 
as this group is concerned, this result was already implied in the selection 
of fa\ orable ca'^es only It is not clear from their study what happened 
to patients with doubtful or unfavorable index wdio had remained at 
work or to those with favorable index who did not recover A study of 
groups of such patients would have been of great interest and might have 
diangcd the conclu'^ions somewhat It is the great superiority of the 
correlation technique that all cases with sufficient data are included 

In the present senes all cases were included for w’hich sufficient data 
were present, as was also done in the Cragmor series The correlation 
coefficients were calculated by the computers of the Cowles Commission 
for Research in Economics, University of Chicago, in a similar manner as 
described in tlie paper of Boisscvain, Good and Forster The average 
of the senes of blood counts for each patient was first determined for 
both the Cragmor and the !Mt McGregor series and the averages cor- 
related wnth the condition on discharge and the subsequent condition 
No correlation coefficients were computed for the number of eosinophiles 
or basophiles as previous work provides no reason to beheve that either 
IS significant 

Both series show a high and approximately equal correlation of sub- 
sequent condition and discharge condition with the number of neutrophile 
polynuclears and the Medlar Index (table 1), but no correlation with the 
number of lymphocytes We may consider this as definitely proving 
the importance of the neutrophile count and Medlar Index in any group 
of tuberculous patients The correlation with the number of monocytes 
is low for the Cragmor series but almost as high as for neutrophiles in the 
Mt McGregor series This may be due to the difference m composition 
of the two series or to a different technique m classifymg the monocytes 
A high negative correlation should be shown between monocytes and 
l>Tnphocytes if the contention of Smithbum, Sabin and Hummel is correct 
However, the number of monocytes shows httle correlation with the 
number of lymphocytes in either senes, somewhat higher at Cragmor 
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( 270’i than ''t Mt 7^fLGrtc;or ( ITO) I lie correlation instead of negative 

jiosituo in l>oth H'ricv \\illiout attaching too much significance to 
then low torre’ >timi‘< tht\ niiqlil he interpreted as indicating a confusion 
hclw Lt '1 !\ niphoc\ tc- and moiioc\ Ics Of far greater interest is the high 
correhtion hclwctii the number of nionocj tes and number of ncutrophiles 
found i.i both (Cragnior 536, Mt 'McGregor 712) This lends 
iio ‘Jupport to the theor\ ol Ma\iiiio\\ and \\ cidenreich that l3nnphocytcs 
and nionocjti'^ •’re gcnetiLulK related and that the latter may develop 
fro”i tilt loniH r It floes suirgCNt a clo'e relationship between monocytes 
and ncuirophiks, rlthough their similar behavior m tuberculosis docs not 
rtctsaa’-iK im]!!} a genetic rehtioii'^hip It is also possible that this 
correhtion wai< caiued In counting a certain number of prom3'eloc3"tes 
as monocstci- the two is pcs of cells arc notoriousK’’ diflicult to differ- 
entiate and the former might well be present m cases wath neutrophile 
Icuroce tosis thus tausing a psrallcl increase in the number of monocytes 
and ntutrophiles It would be interesting to know if this correlation 
betsveen the number of monoc\tcs and ncutrophiles occurs m other 
diseases; .i? well ,is in tuberculosis 

jrcLTiPi.r coppFiATiov conmcirKTS 

If we assume that all three 137105 of blood cells, ncutrophiles, 13’mpho- 
evtes vnd 11100003 tes, h'’\c some \aluc in predicting the outcome of 
tulicrculosis, VC can construct a regression equation to compute an 
inde\ -which will show the highest possible correlation with subsequent 
condition or with discharge condition for the present scries Such a re- 
gression equation has the general form X = A -f B (polynuclear ncu- 
trophilcs) + C (l3Tnphocytcs) + D (monocytes) The correlation 
cocfiiacnt of this index X with the condition of the patient is called the 
multiple correlation coefficient They were computed for the Cragmor 
senes as rd(j,_ii) = -193, meaning that the correlation of the discharge con- 
dition of the patient with an index, built up from the figures for neutro- 
phile P0I3 nuclcars, monocytes and l3Tnphocytes, equals 493 Similarly 
vre find for subsequent condition rs{pCTi) = 440 Comparison with the 
xalucs gixcn m table 1 shows that these values, -which are shoivn in table 
2, arc not significantly different from those giving the correlation between 
ncutrophiles or the INIedlar Index and the condition of the patient We 
may conclude that it is impossible to build an index by linear combina- 
tion of ncutrophiles, l3Tnphocytes and monocytes, that has a significantly 
higher correlation tlian that found for the ncutrophiles alone 
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TREND INDEX OE NEUTROPHTLE POLVNIJCXEARS 

By calculating the correlation betiseen the average of a long series 
of blood counts and the condition of the patient, as was done in this 
study, one important aspect of such a series is neglected The trend of 
the blood counts is ob\aousl3’’ of the greatest interest V patient vith a 
certain blood count and a downward trend in the number of ncutrophiles 

T\BLE 2 


\fuUtpie coTTtlcUer corf aer's* 


ri(jvi ) 

CSAGUOC 

UT UCCUCOX 

ritai ) 

CXACUOX 

IXT UCCXCCOX 

Ttlfp ) 


536 
( 050) 

TutraO 


558 
( WS) 

r»(pO 


537 
( 050) 



S7t 
( W7) 

rd(pa) 


550 
( W9) 

rj(ril) 


836 
( 080) 

Tijn) 


528 
( 051) 

r. nil 


841 

( 080) 

rd(rcal) 

493 
( 037) 


rd^fTsti) 


862 
( WS) 


440 
( WO) 

1 

Tt reatl) 


890 
( W6) 


p = avenge numbe- ncutrophilc poUTiucInn 
m •= average number monontes 

1 or avenge nunljcr I\Tnpboc>tc< 

t neutropbile trend index 
d “ dL<!charge condition 
s — sul«e<iuent condition 

• Figures between bnekets rep'C'cnt j’n-d-i d cTor 

has naturallj a better prognosis than a patient with the some count and 
an upward trend 

The use of the slope of a smoothed ciirae, drawn through the successive 
counts, at once suggests itself as a measure oi the trend It is, howt ver, 
in man} cases impossible to determine such -> sIojk, as the slnpc of the 
curve 15 often quite irrcmdar, frequent reversals of trend nnjKar tv[)ical 
in manv cases tidwrculo-is \notht' po-s,b!c of trend is 
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the difference between the average of the first four counts and the average 
of the last four counts This eliminates the difl&culty arismg from an 
irregular trend but is still open to another objection A decrease from 

12.000 to 6,000 would give a trend index of 6, while one from 6,000 to 

3.000 would give an mdex of 3, although the latter trend is certamly as 
favorable as the former We finally used the quotient between the aver- 
age of the first four counts and the average of the last four counts as 
index of trend , m the above cases this gives a trend index of 2 in each case 
One great difficulty remams a number of the most favorable cases come 
to the sanatorium with practically a normal blood count which subse- 
quently remains normal Despite the highly favorable implication of 
such a course the trend index is only 1 It is, however, possible to 
circumvent this difficulty by combinmg the trend index with the number 
of neutrophiles in a new mdex, and then determining the coefficient of 
multiple correlation The trend index, thus computed, shows a low but 
probably significant correlation with the subsequent condition of the 
patient (table 3), and a still lower but possibly significant correlation 
with the number of neutrophiles This led us to consider the possibility 
of using the trend index only in those patients who had a high neutrophile 
count The correlation of trend mdex with subsequent result m patients 
with imtial counts of 6,000 or more was qmte a bit higher than in those 
with an mitial count below 6,000 However, this was not the case if the 
dmdmg Ime came at 5,000 instead of at 6,000, makmg it probable that 
the result with the division at 6,000 is due to the accidents of random 
distribution 

Combmation of the trend mdex with the neutrophile, Ijmiphocyte 
and monocyte counts gave the highest multiple correlation coefficient 
(table 2) This correlation ( 590) was not as high, however, as the 6575 
correlation between the neutrophiles and the discharge condition at 
Mt McGregor It should also be noted that the correlation between 
discharge condition and subsequent condition was higher m both series 
747 and 709 (table 1) In other words, the chnical judgment, based 
no doubt on the blood-picture among other things, is more accurate than 
an interpretation based on blood counts alone While the number of 
neutrophiles is undoubtedly highly important, the interpretation of trend 
IS perhaps better left to the chnician to be considered in conjunction with 
other symptoms 
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TABLE 3 


Correlattoits mlk Irend ttidcj ^ — Mi McGregor data 


TVPE or DATA 

DISCaiARGE 

CONDITION 

SUBSEQUENT 

CONDITION 

Using all available patients 

1710 
( 0680) 

2859 
( 0643) 

Using only those patients w here it m as considered suffiaent data 
casted for computing the trend 

0620 
( 0874) 

2398 
( 0827) 

Using patients whose a\erage neutrophiie count was below 5000 

OSIS 
( 1383) 

2773 
( 1280) 

Using patients whose average neutrophde count was above 5000 

1099 
( 1119) 

2784 
( 1044) 

Using patients whose imtial neutrophiie count (av of first 4 
counts) was below 5000 

1015 
( 1323) 

3302 
{ 1191) 

Usmg patients whose imtial neutrophde count (av of first 4 
counts) w as above 5000 

2112 
( nil) 

3442 
( 1025) 

Using patients whose ficnal neutrophde count (av of last 4 counts) 
was below 5000 

- 1953 
( 1242) 

- 0771 
{ 1283) 

Using patients whose final neutrophde count (av of last 4 counts) 
w as above 5000 

■ - 0729 
( 1189) 

1828 
( 1155) 

Using patients whose initial neutrophde count (av of first 4 
counts) was below 5500 

0883 
( 1186) 

4418 
( 0962) 

Using patients whose initial neutrophde count (av of first 4 
counts) was above 5500 

4490 
( 1031) 

3775 
( 1107) 

Using patients whose uutial neutrophde count (av of first 4 
counts) was bdow 6000 

1201 
( 1109) 

3876 
( 0956) 

Usmg patients whose initial neutrophde count (av of first 4 
counts) was abo\e 6000 

5632 
( 0956) 

4596 
( 1105) 

Using patients whose initial neutrophde count (av of first 4 
counts) was below 6500 

1472 
( 1055) 

4063 
( 0900) 

Using patients whose imhal neutrophde count (av of first 4 
counts) was above 6500 

5212 

( 1098) 1 

4469 
( 1207) 


* Figures between brackets represent standard error 
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PROGNOSIS AND ETEECT OE ALTITUDE 

The curves on chart 1 show the percentage of patients dying or getting 
well for various gradations in the total neutrophile count, they were 
“smoothed” to eliminate mmor irregularities The actual number of 
cases on which the curve is based are given m table 4, which also gives 
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Average liumlier Of Heutrophile Polynuclears 


MT PcGREGOR (Elevation approx 1000 feet) Deaths o— — o 

Cures — — < 


CRAGHOR 


(Elevation approx 6000 feet) Deaths 

Cures 


Ceart 1 Companson of percentage deaths and cures at Mt McGregor and at Cragmor for 
different average neutrophile count 


the number of patients still curmg (group 2) which are not included 
in the chart 

The curves are surprisingly smooth (an indication that we are dealing 
with a law of nature) and show an increasing percentage of deaths with 
increase m neutrophiles and a simultaneous decrease in percentage of 
cures Smce the number of neutrophiles offers a measure of the condition 
of the patient, these curves make it possible to compare the end results 
of similar groups of patients at Mt McGregor and at Cragmor As 
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observed before, both groups of patients were treated along the same 
general lines by competent physicians Cragmor, near Colorado Springs, 
however, IS situated at 6,400 feet altitude and Mt McGregor at only 
1,100 feet It IS well known that blood counts vary with altitude All 
those who have studied the subject agree that the percentage of lympho- 
cytes increases and the percentage of ncutrophiles decreases with an 
increase of altitude From the figures given in table 5 it may be seen 
that the average percentage of ncutrophiles at an altitude of 6,000 feet 
IS 52 1 per cent, against 60 8 per cent at sea level, while the total number 

TABLE 4 


Number and percentage oj patients and tl eir average total neutrophle com ts 


NUifori or 

KTOTRormixs 

CRACUOl 

UT KCCRECOZ 

Number 

rertentage 

Number 

Percentage 

Well 

Cunng 

Dead 

Well 

Curing 

Dead 

Well 

Cunng 

Dead 

m 


B 

liOO- 

2500 

) 





f 







2500- 

3500 

8 

S 

1 

57 

36 

7 < 


1 

1 

88 


6 

3500- 

4000 






1 


2 

0 

89 

11 

0 

1000- 

4500 

‘10 

10 

1 

47 5 

47 5 

5 1 


3 

2 

85 

9 

6 

4500- 

5000 



2 

3 

SO 

S 

12 

5000- 

5500 

35 

IS 

s 

57 

30 

13 / 

16 

3 

5 

67 

13 

21 

5500- 

6000 



14 

5 

6 

56 


24 

6000- 

6500 

20 

14 

3 

54 

38 

8 

8 

3 

6 

47 


35 

6500- 

7000 

11 

7 

2 

55 

35 

10 

8 

0 

5 

62 


38 

7000- 

7500 

19 

13 

3 

54 

37 

9 

1 4 


ID 

*20 



7500- 

8000 

11 

8 

8 

41 

29 5 

29 5 







8000- 

9000 

24 

21 

10 

44 

38 

IS 

) 






9000-10,000 

18 

16 

14 

37 

33 


[ ^ 

2 

12 

IS 

12 

70 

10,000-12,000 

9 

14 

23 

20 

30 

50 

1 






12,000-15,000 

5 

10 

23 

13 

26 

61 







15,000 ind higher 

2 

3 

13 

11 

17 

72 








of leucocytes is somewhat decreased, giving an even greater dechne m 
the total number of ncutrophiles This phenomenon is probably con- 
nected with the decrease in oxygen pressure, as Balo (5) found the same 
m animals kept under reduced pressure In 8 rats kept for three to four 
days under a pressure of 200 mm mercury, he found a decrease m the 
number of leucocytes with relative lymphocytosis The percentage of 
ncutrophiles dropped sharply, in one case to as low as 6 per cent 
We could thus expect to find less favorable results at Cragmor than 
at Mt ISicGregor when groups with the same blood count are compared, 
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but this IS not tlie case The curves for the percentage of deaths at 
Mt jMcGrcgor and at Cragnior are close together for the low blood counts 
but begin to separate at 4,500 and then diverge rapidly until at a neutro- 
phile count of 7,000 to 8,000 !Mt ^McGregor shows 71 per cent dead and 
Cragmor only IS per cent The percentage of deaths at Cragmor then 
rises slonty until it reaches 72 per cent at neutrophile counts of 15,000 
to 25,000 


T/\BLE 5 


I artalton of polynuclear i etilroplnle leucocytes utih altitude 


Avmon I 

LOCAUT\ 

PESCENT 

ACE 

KEDTSO 

rmixs 

TOTAL 

NTJfBEE 

LEUCO 

C\TES 

EEUARES 

Staines, James and Rosen- 

Cornell Medical College, 

63 

7,000 

100 male students 

berg (6) 

sea level 




MiUer (7) 

Johns Hopkins Hospital, 

64 3 

7,200 

650 counts, stu- 


sea level 



dents 

Medlar (8) 

New York Cit>, sea level 

56 6 

8,200 

247 counts on 18 





individuals 

Webb and Wilbams (9) 

Harvard Universit>, sea 

59 5 


18 students 


level 




A^e^agc at sea lc\el 

60 8 

7,467 


Staines, James and Rosen- 

Colorado Spnngs, 6,000 

54 5 

7,390 

100 male students 

berg (6) 

feet 




Loeaj (Staubli) (10) 

St Montz, Switzerland, 

52 6 

6,675 

Visitors to St 


6,000 feet 



Montz 

Loen’j (Craandijk) (10) 

Davos (Switzerland), 

54 0 

6,660 

Healthy natives 


5,000 feet 




Webb and WiUiams (9) 

Colorado Spnngs, 6,000 

48 5 


IS students 


feet 




Average at 6,000 feet 

52 4 

6,908 



The curves giving the percentage of cured show a different behavior 
The percentage of cured at Mt McGregor is much larger for the lower 
neutrophile counts than at Cragmor, almost 90 per cent agamst 55 per 
cent, the difference being caused by the much greater percentage m the 
category “still curing” at Cragmor The curve for Mt McGregor then 
drops rapidly while that for Cragmor remains stationary, until at the 
count of 6,000 the two curves cross , from there on Cragmor shows a higher 
percentage of cures for all counts 

The differences between the two series could be due to a different 
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method m classifying the cures but this does not seem hkety as the great- 
est differences occur m the number of deaths Another explanation 
might be that the divergence between the two is due to the different com- 
position of the two series The Mt McGregor series includes more young 
women, but a study made of the percentages of deaths for women only 
indicates that they are actually lower than those for the entire group 
It IS possible that the larger percentage of cures at Mt McGregor m the 
lower neutrophile counts is due to a greater number of incipient cases 
there, this could account for at least some of the difference, especially 
when added to the 20 per cent handicap of Cragmor due to the blood 
changes at high altitudes The larger percentage of cures for the higher 
neutrophile counts at Cragmor might be explained sunilarly by the 
presence there of a larger number of “good chronics ” Also it is a fact 
that the unfavorable results m each series are found m the classification 
with fewest patients, at Cragmor in the cases with low neutrophile counts 
and at Mt McGregor in the cases wnth Ingh neutrophile counts The 
results might have been somewhat different if more cases had been in- 
cluded m these categories 

However, it is difficult to see how these factors could account for tlie 
tremendous difference between 71 per cent deaths m patients runmng an 
average count of 7,000 to 8,000 neutrophiles at Mt McGregor and only 
18 per cent at Cragmor It, therefore, seems to the present authors 
that none of the above explanations is sufficient to account for the differ- 
ences between the two series, and that the explanation must be sought 
m the difference m altitude between these two sanatoria, Cragmor at 
6,400 feet, Mt McGregor at 1 ,100 feet The changes m the blood-picture 
associated with altitude are m the same direction as those associated with 
recovery from tuberculosis It is certainly not unreasonable to suppose 
that the same factors that influence the blood-picture will also influence 
the recovery from tuberculosis It has also been showm by one of us 
(Chapman) m collaboration with Cowles (11) that there is a high correla- 
tion between the white death rate from pulmonary tuberculosis by states 
m this country and their elevation above sea level In that study it was 
impossible to distmguish between the effect of altitude, relatixe humidity 
and hours of sunshme, as these three factors are closely related m tins 
country, states with a high elevation above sea level also have low relative 
humidity and many hours of sunshine In an effort to distinguish 
between these factors we have computed an index which measures evapo- 
ration from the lungs, assummg that any favorable effect of low relative 
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hiimitii(\ 0.1 piilmotian (ubertulocis is caused bj' increased evaporation 
from (he hinu Such ecaporation depends not only on relative humidity 
but iKo on timpcraturc and altitude The “evaporation index” meas- 
urni" all tlic^c iartors showed no correlation with the mortality from 
pulmoinrj tulKrtulo=:is, miking it unhkch tint relative humidity is an 
important lacfor 

1 Ills Ic u cs hours of sunshine and altit ude Similar recomputation to 
substitute tot il ridntion received per square centimetre for hours of 
sunshine and oxvgcn pressure for elevation above sea level, left the cor- 
rcl ition cocfncients unchanged or increased them The reputed fav'or- 
able eiTtcl of ultravaolct radiation on surgical tuberculosis is of course a 
sliong argument for considering sunlight as the active factor The 
disintecting action of sunlight maj also have epidemiological importance 
Some evpennu nts on the influence of raduitio.i on pulmonary tuberculosis 
in morikcvs (unpublished) throw some doubt upon the existence of any 
f.'>v orable CiTecl of sunlight on this disease Direct sunlight is considered 
harmful in eases of active pulmonarj' tuberculosis m man also 

Of the three factors which may exert a favorable effect on pulmonary 
tuberculosis the oxvgcn pressure remains to be considered Ox>'gen is 
essential to the tubercle bacillus It is worthj of note in this connection 
that all mcasure^ of collapse therapy interfere with the oxygen supply of 
the diseased lung and the usual dvspnoca of pneumothorax patients on 
exertion makes it verj probable that the oxv’gcn supply of the rest of the 
organism is interfered with have already referred to experiments 
showing that diminished oxvgcn pressure causes the same changes m the 
blood picture of experimental animals that are found m recover}'’ from 
tuberculosis Vlso Gutstein (12) found that pneumothorax in dogs 
caused the same decrease in neutrophiles, which dropped an average of 
15 per cent in three animals This cvadence, scanty as it is (and more 
vork is urgentlv needed on this subject), seems to indicate that the 
beneficial effect of altitude on tuberculosis is due to a change in the oxygen 
supply rather than to any of the other factors Wfliether the important 
factor IS low oxv'gen pressure or not, the figures here presented indicate 
that patients with a neutrophilc count of 6,000 or more have a 50 per 
cent better chance of surv'ivang at a high altitude than at sea level 

RESULTS 

A. study has been made on the correlation of blood counts with recoverj’^ 
from tuberculosis on two groups of patients livnng at different altitudes 
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;Mt ^IcGrcgor at approximately 1,000 feet elevation and Colorado 
Springs at approximately 6,000 feet cle\ation 
Both senes show an equally high correlation between outcome of tu- 
berculosis and either the total number of ncutrophiles or the JfedJar 
Index Since the figure for total ncutrophiles can be computed without 
the aid of a special calculator it is the method of choice 
The Mt INIcGrcgor senes also shows a good correlation between out- 
come and number of monocytes This is not shown in the Colorado 
Springs senes The number of monocytes is highly correlated with the 
number of ncutrophiles in both senes 
It was shown that it is impossible to obtain by linear combination of 
values for ncutrophiles, lymphocytes and monocjtcs an index having 
significantly higher correlation with subsequent condition of the patient 
than that for ncutrophiles alone 

Patients wnth an average neutrophilc count over 6,000 show a much 
smaller percentage of deaths at an altitude of 6,000 feet than at 1,000 
feet elevation 

The authors arc deepU indebted to Drs W H Ordww and E M Medlir for putting the 
Mt McGregor data at their disposal and for their helpful interest, md to the Coules Com- 
mission for Research in Economics, the University of Chicago, for making the statistical 
computations (involving over 120,000 entnes and computations) in their laboratory, and to 
Mr Eorrest Danson of this Commi«sion for valuable advice 
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LABORATORY PROCEDURES IN INTESTINAL 
TUBERCULOSIS* 

ALFRED L KRUGER asd HARRY J PERLBERG 

Gastroenterology m pulmonary tuberculosis Inmts itself, from neces- 
sity, to the ileocaecal region in attempting to make an early diagnosis of 
mtestmal tuberculosis Pathologically, the ileum is the site of earliest 
involvement and this is explained on a two-fold basis namely, the rela- 
tive stasis that occurs here and the presence of an abundant lymphatic 
supply Primary mtestmal tuberculosis is exceedingly rare, especially 
m the United States, and, when found, is usually due to the bovme 
bacdlus Secondary mtestmal tuberculosis is, on the other hand, the 
most frequent comphcation of pulmonary tuberculosis and is found in 
around 60 to 80 per cent of tuberculous mdividuals at postmortem An 
analysis of 106 consecutive autopsies performed at the Hudson County 
Tuberculosis Hospital showed the incidence of intestinal mvolvement 
to be 61 per cent 

In the past two years, a diagnosis of intestinal tuberculosis was made 
by means of roentgenological studies on 110 patients with pulmonarj 
tuberculosis Of this number, 103 had a far advanced pulmonary lesion, 
4 were moderately advanced and 3 had a primary lesion 

As emphasized by Cullen (1) and Granet (2), there is a direct relation- 
ship between positive sputum and mtestmal tuberculosis Granet, m a 
study of 740 patients with mtestmal tuberculosis, found the sputum to be 
negative m 4 5 per cent of the cases In our series, we found 6 per cent 
of the cases to have a negative sputum (mcluding culture and guinea pig 
moculation) Interestingly enough, there were 5 patients m this group 
who had had an effective collapse for nine months or more when they 
began to complain of loss of appetite and their weight cun'e showed a 
progressive gradual drop We feel that any patient with a controlled 
pulmonary lesion who shows these sjmiptoms should be suspected of 
havmg an intestinal comphcation whicli for some undetermmed reason 
has become manifest We therefore believe that, although the \'ist 

‘From Uie Hudson Count> Tuberculosis Hospital, Dr B S Pollal , "Medical Direc'or, 
Jersej Cit>, Neu Jersej 
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majority of patients Bith intestinal tuberculosis will be found to ha\e a 
positive sputum, the absence of such a finding should not preclude this 
diagnosis 

Contrary to the findings of others, wc have found that most of our 
patients had definite symptoms at the time that the intestinal studies were 
made A careful history vas taken by one of us (A L K) on all the 
cases and in onl}' 5 cases (4 5 per cent) was there an absence of symptoms 
Forty-tv 0 of the patients (3S per cent) had a lustory of diarrhoea and 
abdominal cramps of a recurrent nature Fift}" per cent of the cases 
had a history of anorcvia and progressne weight loss, whereas on!} 6 
cases (5 4 per cent) showed a rising weight cur\e at the time of diagnosis 
Nausea and vomiting w as found in 26 cases, or 23 per cent Constipa- 
tion was noted in S per cent 

During the past eighteen months we ha\e made a studj of two labora- 
tory procedures, the ^A'oldnian phcnolphthalein test and examination of 
stools, to determine whether they were of any help m aidmg us to estab- 
lish a definite diagnosis of intestinal tuberculosis 

wouiM/Vn’s phenolphtH/Vlein test 

In 1938, Woldman (3) described a simple test for gastromtestinal 
ulceration whicli, in his hands, showed a high percentage of positne re- 
sults The technique consisted of gixnng the patient one hour before 
brealJast 10 cc of a 1 per cent alcohohe solution of phenolphthalem 
diluted with w'ater to 30 cc Urine specimens were to be collected at tw o 
and four hours after tlie admmistration of tlie solution (a suv-hour speci- 
men w'as to be collected if any cardiac or renal damage was present) 
The urme speamens were to be exammed prompt!}’- by the addition of 
sex eral drops of 10 per cent sodium h} droxide solution and if free phenol- 
phthalein is present a pmk or red color xx ill be seen 

The rationale behind the test is that normally 90 per cent of tlie phenol- 
phthalein is excreted m the urme in a conjugate form which cannot be 
detected by immediate alkalmization of the urme Howex’er, should 
there be any brealc m the mucosa of the gastromtestmal tract, greater 
absorption of the phenolphthalem occurs to the extent that free phenol- 
phthalein is excreted in the urme and this can be detected by alkalmiza- 
tion of the urine 

Since Woldman’s publication, a number of articles hax’-e appeared m the 
hterature Steigmann and D}Tiiewacz (4) showed that a mi ni mum of 
conjugated phenolphthalem must exist m the urme before free phenol- 
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phthalem could be present and this minimum was 0 03 mg per cent 
They concluded that any condition which promoted an increased forma- 
tion or arculation in the blood of conjugated phenolphthalem will lead 
to the appearance of free phenolphthalem in the urme They performed 
the test on 200 cases, 56 of these havmg known gastrointestmal lesions, 
110 bemg patients in the hospital with other diseases, and 34 were normal 
individuals Of the known gastromtestmal cases, 78 5 per cent had a 
positive test A 82 7 per cent positive result was obtained among the 
110 other patients and 41 per cent of the normal cases gave a positive 
test They concluded that this test could, therefore, not be considered 
as diagnostic for gastrointestinal ulceration ICremer, Shore and Wiesel 
(5) performed the test on 137 patients and found the test to have definite 
limitations as it was correct m 56 per cent of the cases with gastrom- 
testinal complaints and correct in 79 per cent of cases without gastrom- 
testmal complaints Suttenfield (6) studied 94 cases and concluded 
that the test was of no value, 23 3 per cent of their negative cases givmg a 
positive test and 16 7 per cent of their cases with organic gastrointestinal 
lesions givmg a positive result Similar conclusions were arrived at by 
Watkm, Klirsch and Albert (7), Slutzky and Wfihelmz (8), LeVine and 
Kirsner (9), Banks and Barron (10), and Levin and Shushan (11) 

The conclusions of the above authors were drawn from observations 
made chiefly on patients with ulcerations either in the stomach or 
duodenum No concerted effort has thus far been made to determine 
whether or not the test might be of some value m diseases of the colon 
or termmal ileum ^ On the assumption that the test might possibly be 
of some value in mtestmal tuberculosis, due to the fact that nearly all 
such cases have an involvement of the terminal ileum where stasis does 
occur with consequent greater chance for contact of the phenolphthalem 
with the areas of ulceration, this test was used on 230 cases of pulmonary 
tuberculosis 

A gastrointestmal senes was done on all 230 cases The basis for the 
diagnosis of mtestmal tuberculosis was a persistent spasm of the ileo- 
caecal region as defined by Brown and Sampson (12) Of the 110 

2 After we had submitted this paper for pubhcation, an article on Woldmatt’s Phenol- 
phthdetn Test tn Intestinal Tuberculosis by L E Siltzbach and H R Nayer appeared m the 
American Journal of Digestive Diseases, 1940, 7, 519 The authors performed the test on 
206 patients with pulmonary tuberculosis and arnved at the same conclusion as we did, 
namely, that the test was of no value m determinmg the presence or absence of tuberculous 
ulcers in the gastrointestinal tract 
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patients \\ith intestinal tuberculosis, 90, or 81 8 per cent, had a positive 
test, whereas 20, or 18 1 per cent, showed a negative test Of the 120 
cases in wliom no intestinal lesions were found, 40, or 33 3 per cent, had a 
positive test, while 80, or 66 6 per cent, showed a negative test The 
percentage of error m both groups was 26 per cent 

The test was performed exactly as described by Woldman \ com- 
pletely impartial attitude was assumed throughout this studj and the 
result of the test was not allowed to influence the X-raj diagnosis in 
any case 

The test was used also on 19 patients who came to postmortem In 
all these cases, the interval between the date of the test and the date of 
the autopsy was from two weeks to two months It was found that the 
test coincided with the postmortem findings m 14 cases (74 per cent) and 
failed to agree in 5 cases (26 per cent) Interestingly enough, the per- 
centage of error here (26 per cent) was the same as the percentage of error 
m the above group of 230 cases 

STOOL EYI/VMINATION 

Every patient with pulmonary tuberculosis with symptoms referable 
to his gastrointestmal tract has three stool exammations on consecutive 
days after bemg on a meat-free and fish-free diet for three days This 
ahvays precedes the roentgenological study of the intestinal tract The 
reason for this is that the roentgenological signs of intestmal tuberculosis 
are merely indirect spastic phenomena encountered in any ulcerative 
lesion and all efforts must be made to rule out other possibilities (that is, 
amoebiasis) before making a diagnosis of intestmal tuberculosis A total 
of 474 stool examinations were carefully done on 158 patients, 79 of these 
patients were found to hax^e roentgenological evidence of intestinal 
tuberculosis, w’’hile the other 79 w'ere found to be free of intestinal disease 
Occult blood (benzidme test) was found m the mtestmal cases almost 
twice as frequently as m the negative cases, 60 per cent of the positive 
cases and 35 per cent of the negative cases giving a positive test Cel- 
lular exudates (pus cells, l 3 Tnphocytes) on the other hand were found with 
almost equal frequency m both groups (56 per cent of the positive cases 
and 59 per cent of the negative cases) No attempt w^as made to grade 
the number of cells found, an occasional pus cell m a stool exammation 
was called positive just as were those containing a larger number 
Berkovitz (13), from a careful study of cellular exudates of 1,123 indmd- 
uals, concluded that where there w^as a diseased bow^el cellular exudates 
would be found in the stools and, conversely, no cells w'ould be found in 




INFLUENCE OF POSTURE ON THE INTRAPLEURAL 
PRESSURE IN ARTIFICIAL PNEUMOTHORAX' 

SVJIUEL COHEN 

The intrapleural pressure under ordinary conditions is always sub- 
atmosplicnc or negative This negative pressure is greater dunng in- 
spnation and reduced during cxpuration During quiet inspiration m 
humans it amounts to about — 6 0 cm of w ater and dunng expuration it is 
reduced to about — 2 5 cm of w ater, in the midposition it is approximately 
4 5 cm When these respiratory movements are forced the mtrapleural 
pressure, of course, may be tremendously mcrcased or decreased m the 
respective phase of respiration These fluctuations in pressure exert, 
as IS well known, an influence upon other structures m the thorax, par- 
ticularly upon the fiUmg and emptymg of the tlim-w ailed v ems 

Carson (1820) (1) was apparently the first to measure the “resihent 
property” of the lungs m animals by connecting a w ater manometer to 
the windpipe and observing the pressure change after a bilateral open 
pneumothorax had been mduced Powell (1868) (2) was the first to 
record positive mtrapleural pressure in a valvular pneumothorax (“the 
air pressure was found to be equal to four mches of water”) This was 
done on the cadaver of a patient who died of pulmonary tuberculosis 
The first successful effort to measure the mtrapleural tension m normal 
hving persons was evidently' made by' .\ron (1891) (3) Readmgs 
(a glycerine manometer connected with a syphon dram was used) were 
taken durmg botli phases of rcspuration (the time interv al m seconds of 
inspiration and expiration was also noted) and m the ly'mg and sittmg 
positions In recent years, Christie and ilclntosh (1934) (4) particularly' 
have emphasized the variations m distensibility of the lungs with clianges 
m posture They noted that tlie change from the recumbent to the 
sitting position resulted m a decrease of tlie mtrapleural pressure by 
about 2 5 cm of w'ater The diange was accompanied by an increase of 
several hundred cubic centimetres of air m the lungs Prinzmetal and 
Kountz (1934) (5) took the mtrapleural pressures m both tlie recumbent 

^ From the Hudson Countj Tuberculosis Hospitnl, Dr B S Polhk, Medical Director, 
Jersej Cit\, Neu Jersej 
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and upright positions in 13 individuals, 7 of whom were orthopnoeic 
and 6 were not In all cases the intrapleural pressure w'as less negative 
or more positive m the former position The shift was greater m patients 
with orthopnoea than m the control group 

PRESENT STUDY 

Material This study was undertaken with the purpose of determmmg 
the influence of posture on the intrapleural pressure of patients receiving 
artificial pneumothorax One hundred and ten cases who were receiving 
this therapy for pulmonary tuberculosis were studied Their ages 
ranged from thirteen to fort 3 '^-mne j'ears Ninety-eight had a unilateral 
and 12 a bilateral pneumothorax The duration of collapse therapy 
varied from two weeks to thirt 5 '--two months and the degree of pulmo- 
nary compression from about 15 to 90 per cent 

Procedwc With the needle m the pleural cavity at the same site 
(m almost all of these cases the site was the third anterior interspace m 
the anterior or midaxillary Ime), readings -were recorded with the patients 
m the following positions flat on back or supine, lateral recumbent 
(pneumothorax side up), sitting The patient was instructed to breathe 
naturally and the accepted reading was reached when three consecutive 
readings at the end of inspiration and expiration were the same or as 
nearly the same as could be reasonably expected The Bethune pneumo- 
thorax apparatus was used and the intrapleural findings expressed m 
centimetres of water (the change rvas measured m only one arm of the 
manometer) A kymograph attached to the pneumothorax machine 
can be utilized to obtain permanent \nsual records (figure 1) The ar- 
rangement IS simple and applicable for teaching purposes 

RESULTS AND CONCLUSIONS 

1 The intrapleural pressures were consistent^ found to be 

{a) Most subatmosphenc m the lateral recumbent position 

(Jb) Less subatmosphenc in tlie sitting position 

(c) Least subatmosphenc or most positne in the supine position 

2 The intrapleural variations were as follotvs 

(fl) Differences betw een readings in lateral recumbent and supine posture 

At end of At end of 

tnsptraliott cxpiralton 

tncm of jfaler tn cm of voter 

0 0 5 

9 0 12 0 

2 7 4 3 


Minimum difference 
Maxmium difference 
A\ enge difference 
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(b) Differences between readings in lateral recumbent and sitting-up posture 

At rrti ef At cnJ tf 

%rsi\f^Uon t'‘*i 

in cn c/v: er trier’ r/r- er 

Minimum difference 0 0 

Maximum difference 7 0 10 0 

Average difference 15 2 9 

(c) Differences betu een readings in sitting-up and supine posture 

tnjf-frattrft fj-pra'iet 

trer" r/traler iren 

Minimum difference 0 0 

Maximum difference 7 0 10 0 

A\ crage difference IS 15 


It IS noted that m all three instances, the greatest a\ erage sTinalion 
was at the end of expiration 

3 In the 12 cases nitli bilateral pneumothorax, simultaneous pressure 
readings were taken on both sides As mentioned abo\ e, the intrapleural 
pressure is most subatmosphenc m the lateral recumbent position Tins 
IS true on the pneumothorax side that is uppermost The simultaneous 
reading on the dependent pneumothorax side definitely becomes more 
positive due to diminished respiratory mo\cment on this side and the 
displacement of the mediastinum toward it 

4 In a recent excellent article, IMcMidiacl and IVIcGibbon n93^) (6) 
reported on the postural changes in pulmonary \olumc 'I hey observed 
the following phy^siological changes m the supine po'^ition which un- 
doubtedly'’ ex-plam why' intrapleural picssurcs arc least subatmoejilicnc 
m this position (a) a decrease of total lung v olume (the av erage rcdui tion 
was 340 cc m the group of 25 patients studied)— this is believed due to 
increased congestion of the pulmonan xesseK m the Mipmc jio'iitjon, 
(b) a decrease m functional residual air (.average ISO cc ) — tii!<i i''- cnu'^cd 
by the upward displacement of tlic diaphragm by the •'bdomn’i] crci’ic 
which reduces the air volume in the lungs, fc) a decrease m nsuleil a’r 
(average ISO cc ), (d) a decrease in vital iipanty (average 3^0 cc ; 

smarApy 

'Jhc intrapleural pressure under ordinary ure’iri't-’.nxs i^ ^ " 'b- 
atmosplicnc pressure 

A study of 112 c.vscs of artificiil jn-cumodinr-’v (J2 of v huh v C'c 
bilateral) has been undertalen in order to determine tbi fi aO •>' m 
intrapleural pressure duniig quid respiration \ itn d . es i" po tv i<' oS 
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the patient Readings v ere obtained with the patient in the following 
positions (fl) supine, {b) lateral recumbent, and (c) sitting The findings 
ha\c been presented briefly The attachment of a kymograph to the 
pncumothora\ apparatus makes available permanent registration of the 
pressure readings 

Physiological changes in pulmonary volume dependent on postural 
changes are associated vith variations in the intrapleural pressure 
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CHEMOTHERAPY OF EXPERIMENTAL TUBERCULOSIS^ 

H HARRIS PERLiLVN, HERM/VN BROW'N and GEORGE W RAIZISS 
Witli Ujc assistance of Miss Anna Rule 

For main } cars men ha\ c been seeking to disco\ er a chemotherapeutic 
agent destnictnc of the tubercle bacillus j» imo The resulting volu- 
minous literature is proof of the enthusiastic endeavors of the research 
vorkers in this field Ho\\c\er, it is not the purpose of this paper to 
rc\ac« in an\ great detail that literature, especially since a brief review 
of such contributions is already available in the excellent treatise of 
Wells and Long (1), rather it is to present certain researches that have 
been undertaken recently m the hope of adding to the work accomplished 
prcxiousl) in that field 

REVanU or THE LITERATURE 

Volaltlc oils {cthcral oJs) Baldwin, PetrofT and Gardner (2) observed 
that the \apors of xolatilc oils, such as peppermint, clove, eucalyptus, 
restrain the grow tli of cultures of tubercle bacilli, but they presented no 
data of animal expenments 

Cinnamic acid, a constituent of balsam of peru, has been studied by 
sex eral inx cstigators \s early as 1893 (3) Landerer injected intrave- 
nouslj an alkaline 5 per cent cinnamjdic acid emulsion (xvith egg yolk) 
m IS indixaduals afflicted xxith internal (xnsccral) tuberculosis Some- 
what earlier Landerer had used balsam of peru but he found his results 
with annamic aad xxere more striking Of these, he said, "In the treat- 
ment of surgical cases of tuberculosis cinnamyhc acid is in its effect 
equal to iodoform ^^^lllc admitting the fact that many physicians 
declare intravenous injection to cinnamyhc acid emulsion as a dangerous 
process there are no unpleasantness nor any tlireatening conditions in 
appljnng tlus form of treatment provided the doses administered are kept 
vafhin certain limits ” Landerer concluded by expressmg lus faith in 
this form of medication and hopmg that it xvould find wade application 
Later he employed sodium cinnamate or ketol, for xvhich he claimed better 
therapeutic results than for the emulsion Other advantages of the 

‘ Erom the Rescirch Institute of Cutaneous Medicine, Philadelphia, Pennsylvania 
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sodium salt were its solubility to the extent of 5 per cent, its nonto'acity, 
its case of sterilization and its availability in pure form, >et, after many 
trials, sodium cinnamatc, too, was discarded as unsatisfactorj’’, because 
it pro\ ed therapeutical!}' inefficient 

Jacobson (4) studied a dern-ativc of cinnamic acid winch has a cm- 
namic acid radical and at the same time possesses an alcohohe action, 
namely, cinnamic ether of ethyl alcohol or ethyl cinnamic ether Jacob- 
son carried out his researches both tn vitro and m vivo In vitro he studied 
tlic development of Kocli’s bacillus on glycerine-potato medium to which 
he added ethyl cinnamic ctlier His conclusion was, after deductions 
from weight experiments, that 0 001 mg of eth} 1 cinnamic etlier lundered 
the dc\ elopment of 0 002 mg of culture of Koch baallus In vivo, 
Jacobson studied the thermic reaction brought about by tubercuhn 
upon tlie tuberculous organisms Using either method, he proved that 
the thermic action provoked m tuberculous guinea pigs by the injection 
of pure tubercuhn is more intense and of longer duration than the thermic 
reaction produced in like guinea pigs bj' a like quantity of tuberculm 
mixed watli ethyl annamic ether He found also that ethyl cmnamic 
ctlicr, injected subcutaneously mto tuberculous guinea pigs, brought 
about a passing Icucocytosis, the same quantities of ethyl-cmnamic ether 
injected into nontuberculous guinea pigs caused no leucocytic reaction 

In a senes of notes addressed to the Soaete de Biologic, Jacobson (5) 
indicated the reasons W’hich led him to trj' benzyl-cinnamic ether With 
it he obtained favorable results in the treatment of cutaneous tuberculosis 
winch were confirmed by Darier, Jean-Selme, hlitchnick, Froitsard and 
by others at three congresses of dermatolog}' held m the French language 
(1922, Pans, 1924, Strasbourg, 1926, Brussels), particularly by Vignes 
and Foumies Benzj'l-annamic ether is said to have been used effica- 
ciously m the treatment of tuberculous lymph nodes, genital tuberculosis, 
tuberculosis of the mucous membrane, tuberculosis of the larynx and 
also in the treatment of tuberculous cysts However, in the treatment of 
pulmonary tuberculosis, Jacobson admitted that his studies and observa- 
tions were of short duration, although he spoke highly m favor of the 
treatment 

Corper ct al (6) elaborated on Jacobson’s studies wnth sodium-cm- 
namate Gekler (6) from prehmmary studies felt it possessed possibdities 
as a tuberculoade because of its low toxiaty He found that repunfied 
sodium cmnamate m concentrations of 2 per cent has no tuberculoadal 
action within three days, but is distinctly inhibitory to the human 
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tubercle bacillus in 5 per cent glycenne-agar in a concentration of 0 05 
per cent, while in rabbit-blood medium, both fresh and inspissated, it is 
inhibitory only m a concentration of about 0 2 per cent However, he 
found that sodium cmnamate cannot be used as an mhibitory agent m 
tuberculosis over a prolonged penod of tune because of its haemol 3 d;ic 
action 


GENERAL PROCEDURE 

In line with the foregoing researches, m the present studies an attempt 
was made to determme the effect, m gmnea pigs infected with a virulent 
strain of bovine tubercle bacilli (Ravenel), of certam chemical compounds, 
namely, thymol, menthol, cinnamic aldehyde and eucalyptol which rep- 
resent the solid portions of volatile (aromatic) oils known chemically 
as stearoptens They were employed either alone or mjected in physical 
combination, dissolved m sterile peanut oil m strengths of 2 5 to 10 
per cent Similar studies were carried out with alkyl phenols and their 
halogenated derivatives, the latter group of compounds mcludmg mono- 
chloro-iso-amyl-thymol, monobromo (1 ethyl-propyl-m-cresol) 1-ethyl 
propyl-beta-naphthol Lastly, four ammo-acids, namely, cystine, aspar- 
gm, glycine and alanme, were admmistered subcutaneously to tuberculous 
gumea pigs in 10 per cent strength in sterile distiUed water in order to 
determme their effect in preventing loss m body-weight 

The series of mvestigations were carried out from the foUowmg stand- 
pomts of mquiry (I) The effect of the therapeutic remedy upon nutation, 
as gauged by gam or loss in weight m the animals studied It is to be 
noted as a precaution against miscalculation that the loss or gain m 
weight of guinea pigs mfected with a virulent stram of tubercle bacilli 
represents a combmation of two factors, namely, the age of the animal 
and the effect of the mfection Accordingly, since most of the gumea 
pigs m the present studies were qmte young, it is to be understood that 
their natural growth may have had more effect than the tuberculous 
mfection, and thus may accoimt for a net gam m weight, which otherwise 
would not have occurred 

(2) Evidence of infection with tuberculosis as noted upon weekly 
examination, by (a) a gradual increase in the size of the nght and left 
chams of mgumal lymph nodes, (6) by observing the gross lesions char- 
acteristic of tuberculous mfection m the lymphatic structures and other 
organs, such as the spleen, hver, lungs, pleural and peritoneal cavities, 
at the time of autopsy 
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(j) Longcvitj of treated animals compared to that of untreated but 
similarly infected controls 

(•/) "Microscopical evidence by identification of tubercle bacilli in 
stained smears of various organs infected vith tuberculosis Further, 
an attempt v as made to evaluate the seventy or mildness of the infection 
by observing the numbers of tubercle bacilli found in the smears 

EPPECT OP THYMOL, MENTHOL, AND THYMOL AND MENTHOL COMBINED 

Four senes of 4 guinea pigs each were inoculated subcutaneously m 
the left groin Math 0 2 cc of saline containing 0 000,05 mg of tubercle 
bacillus (Ravenel) Three days later the first series of animals received 
intramuscularly, and thereafter at five day intervals, alternately in the 
right and left thighs, 5 per cent th 3 miol in peanut oil m doses of 0 4 cc 
per kilogram v eight, the second series of annuals, 5 per cent menthol in 
peanut oil in similar dosage, the third series, 5 per cent th 3 '’mol and 5 
per cent menthol m dosage of 0 2 cc per kilogram bodj v eight The 
fourth or control group received peanut oil without any medication in 
dosage of 0 4 cc per kilogram of bodj' iveight All animals m ere w eighed 
once every five days, at Mhich time they were examined to determine 
the size of the inguinal l}Tnph nodes A rest period of two w’eeks’ 
duration was instituted after the fourth injection of both the medicated 
and nonmedicated oil because of the induration of the thigh muscles that 
resulted from repeated mjections 

As a result of the foregoing procedure, all treated animals lost weight, 
the loss was only slightly less for the treated anunals tlian for the un- 
treated animals, the average loss for the three treated groups being 
62 3 g , as compared to 71 g for the control animals 
The three groups of treated animals lived ten days longer (average 
ninety-two days) than the control groups (average eighty-two daj-^s) 
Milder infections occurred in the 5 per cent thymol and the combined 
5 per cent thjmiol and 5 per cent menthol groups than in the animals of the 
5 per cent menthol and the control groups 
Accordmgly, it is mferred that 5 per cent tliymol or a combination of 
5 per cent thjonol and 5 per cent menthol was responsible for the milder 
tjTies of infection m the animals so treated 

EFFECT OF THYMOL AND MENTHOL COMBINED AND OF 
CINNAMIC ALDEHYDE AND EUCALYTTOL 

The encouraging results with 5 per cent thjTOol and 5 per cent menthol 
m the previous study suggested the further use of botli tliese compounds 



CHEMOTHERAPY OF EXPERIMENTAL TUBERCULOSIS 


87 


m combination, but in 2 5 per cent strength Accordingly, three senes 
of 4 guinea pigs each were treated in the manner already described, 
the first senes with 2 5 per cent thymol and 2 5 per cent menthol, the 
second series with 5 per cent cinnamic aldehyde, the third series with 5 
per cent eucalyptol Again, the compounds were dissolved in peanut 
oil and administered in dose of 0 4 cc per kilogram of body weight 

Two treated groups of gmnea pigs gained weight, the greater gam 
being made by the 5 per cent eucalj^tol group, while one group lost 
weight 

There was no appreciable difference in the survival tune of the treated 
animals, as compared to that of the controls The longest duration of 
life was found in the 5 per cent cmnannc aldehyde group, but the animals 
m that group lived only seven days longer than the controls 

The most encouraging results, m order of importance as determined by 
the examination of smears for tubercle bacilli, were found m the foUowmg 
groups (i) 5 per cent eucalyptol, (2) 2 5 per cent thymol and 2 5 men- 
thol, (J) 5 per cent cinnamic aldehyde Accordmgly, from the foregomg 
study it is mferred that 2 5 per cent thymol and 2 5 per cent menthol, 
also 5 per cent cinnamic aldehyde and particularly 5 per cent eucalyptol, 
probably play some part m rendenng infection with tubercle baalh 
milder m guinea pigs 


EFFECTS OF COMPOUNDS SINGLY AND COMBINED IN 10 PER CENT 

STRENGTH 


This expenment was in part a repetition of the first study, except that 
the thymol and menthol were doubled to 10 per cent The procedure 
was also followed with thymol and menthol combmed m 10 per cent 
strength Because of the encouragmg results observed with eucalyptol, 
that compound was also used m 10 per cent alone m two separate ex- 
periments and in combination with 10 per cent menthol and in com- 
bmation with 10 per cent thymol 

Seven series of 5 gumea pigs each were moculated and treated accordmg 


to the uniform procedure of these experiments 
Treatment and survival times were as follows 

Group I 10 per cent eucalyptol 
Group II 10 per cent thymol 
Group in 10 per cent menthol 

Group IV 10 per cent eucalyptol and 10 per cent thymol 
Group V 10 per cent eucalyptol and 10 per cent menthol 
Group VI 10 per cent thymol and 10 per cent menthol 
Group ^^I Controls 


dais 

53 

37 

40 

4S 

59 

48 

23 
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groups of animals, both treated, gained weight 

trom 

10 per cent cucabTitol nnd 10 per cent tlj>'niol 29 

10 per cent cucnljptol 8 

An interesting observation vas afforded by a study of the size of the 
inguinal Ijunph nodes In animals treated vith 10 per cent eucaljrptol, 
10 per cent tlijanol or 10 per cent menthol, the lymph nodes, both at the 
Site of infection and upon the opposite side, either remained normal or 
were only slightly enlarged Likemse, anmials treated with combina- 
tions showed onh' slight enlargement of the nodes m contrast, in the 
majority of the controls the nodes were ver> much enlarged 

All organs show cd evidence of tuberculosis The lesions consisted of 
definite enlargement of the spleen, although in a few instances among the 
10 per cent eucalj'ptol-trcated group, tlie spleens appeared normal 
upon gross e\ammation Necrotic lesions were found m most of the 
spleens and livers The lungs of one of the 10 per cent menthol-created 
animals showed abscess formation but among the controls were noted 
pneumonia and pleunsy 

In smears from tlic organs, the most numerous negative findmgs were 
found m the 10 per cent tlnunol group (16 negative, 4 positive) The 
next largest number of negative smears was among tlie 10 per cent 
eucaljTptol group (8 negative, 12 positive), and tlie same for the 10 
per cent menthol group 

Because of the significant increase in longevity shown by the 10 per 
cent eucaljiitol group, and the combined 10 per cent eucalj-ptol and 10 
per cent menthol group, it seemed worth while to continue expenments 
vvitli these medications Accordmgly, tw^o senes of 6 guinea pigs each 
w'ere moculated and treated according to the procedure alread) detailed 
the first senes wnth 10 per cent eucal 5 'ptol m peanut oil, the second series 
wath 10 per cent eucalj^itof and 10 per cent menthol m the same medium 
m a dosage of 100 rag per kilo of body weight Together with these a 
senes of 13 controls was emplo 3 ''ed 

Generali}’-, the results of these tw’o series were far less striking tlian 
those of the preceding senes 

All animals gained weight, the 10 per cent eucal}'ptol treated, S g , 
the 10 per cent eucal}’ptol and 10 per cent menthol treated, 1 g How - 
ever, the controls gained 13 g 

All animals, both treated and untreated, showed slightly enlarged 
inguinal l 3 Tnph nodes Examination of the organs of the treated groups 
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'howcii no demonstrable difiercnccs from those of the controls, all gave 
groc-, c\ idcncL of tubcrculo'^is Smears sho\s cd no appreciable differences 
bclvocn treated and untreated animals 
From the foregoing results it is inferred that certain cliemical com- 
pounds administered to guinea pigs, cither alone or m combination, exert 
some inllutncc upon the seventj of the infection so that it is rendered 
milder in treated linn in untreated groups of animals similarly infected 

U H Cl 01 N VRIOUS ALKXI PHr^OLS AND THEIR HALOGENATED 
DIRIWTnTS trON EXPERIXIENTAL TUBERCUXOSIS 
EX GUrxi A PIGS 

Xine 'cncs of guinea pigs ucre inoculated and treated in the usual 
manner of tlic'c expenments The compounds administered were 
prepared in S per cent colutioin of sterile ohae oil, and each ivas given in 
dosage ot I 0 cc per kilogram of weight The following compounds 
V. ere gi\ cn to infected guinea pigs 


cmf CAL couror\*as 

KxmncE or coi tvA ncs 

Part I 

Mo“ochloro tl)>raol , 

5 

Mo^obromo (1-cOnl propvl) n-criiol 

5 

1*0 anjl tin mol 

5 

SIcath\l tin mol 

5 

Mcntln 1 tlnmo! 

5 

Controls 

7 

Part 11 

Monochloro (l-cth\l prop\l) p-cresol 

4 

(l-cOnl props!) beta napbtbol 

4 

Controls 

3 


All treated animals lost weight The greatest loss was incurred by 
the monochloro-iso-amyl-thjnnol treated group (75 g), the smallest 
loss occurred m the iso*amyl-th}-raol group (6 g ) The control group 
m part n gamed 27 g 

As compared with longevity m tlie control group of gumea pigs, no 
startlmg difference was observed m any of the groups of treated pigs 
The mean duration of hfe for the control group of animals m part I w^as 
thirty-one days, w'hile the mean longevity of the treated groups of gumea 
pigs varied from twenty-mne to thirty-three days All treated and 
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untreated animals died from tuberculosis In part II, the mean duration 
of life was nmeteen days One group of treated gumea pigs lived 20 
days and another twenty-three days All animals m the treated and 
control groups died 

The l)miph nodes of aU treated ammals, as well as those of the control 
group, showed only shght enlargement AU animals showed unmis- 
takable signs of tuberculosis The spleens were enlarged and, for the 
most part, spotted The livers and lungs of aU animals were spotted 
with tuberculous lesions Smears of the spleen, liver and lung showed 
tubercle bacilh 

Certain alkyl phenols and their halogenated derivatives failed to 
prevent loss of weight, to mcrease longevity or prevent the spread of 
disease in tuberculous gumea pigs 

THE RESPONSE OF V'EIGHT LOSS TO CERTAIN AMINO-ACIDS 
IN EXPERIMENTAL TUBERCULOSIS 

The object of this study was to deterrmne wheth er armno-acids h ad 
any effect i n preventing loss of weig ht, such as is inadent to the progress 
of tuberculous infection m gumea pigs The same procedure for studying 
the effect of the ammo-acids upon tuberculosis in gumea pigs was em- 
ployed m this study as was carried out with the various agents m the 
foregomg investigation 

Four series of 3 gumea pigs each received an aqueous sterile 10 per 
cent solution of the following ammo-aads cystine, asparagin, glyane 
and alanme A fifth series of 13 gmnea pigs'served as controls 

With the exception of cystme, the subcutaneous mjection of certain 
ammo-acids, namely, asparagm, glycme, and alanme, m 10 per cent 
aqueous solution, repeatedly admmistered to gumea pigs infected vnth 
tubercle bacilh, failed to prevent loss m weight to any appreciable 
degree 

There was no marked difference m the longevity of gumea pigs treated 
with the ammo-acids as compared with that of the control group 

The acids showed no demonstrable effect on the seventy of tuberculous 
infection m gumea pigs At autopsy all animals had characteristic 
lesions of tuberculosis, confirmed by identifying the tubercle bacillus 
m smears from vanous organs 


SUMMARY 

1 The subcutaneous administration of 5 per cent thymol, menthol, 
eucalyptol and cinnamic aldehyde to gumea pigs, infected with a virulent 
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strain of ho\int tubercle bacilli (Ra^cncl), rendered infection milder 
ns compared to that in ‘^imilarl} infected untreated animals The 
longc\it\ of till treated animals was apprcciabl}’ increased as compared 
to that of the control groups of pigs, and tJicrc w'as in many instances a 
failure to a cover tubercle bacilli bj an caamination of stained smears 
from the various organs 

2 nncouraging but less striking results were obtained with guinea pigs 
when tin mol and menthol were administered separately in 10 per cent 
solutions 

3 Moderate to sev ere tuberculosis was observ-ed in guinea pigs treated 
with 10 ix'r cent eucalvptol 10 per cent each of cucalyptol and menthol 
combined, 10 per cent each of tin mol and menthol combined, and 10 
per cent cat h of ciicalv ptol and tlijanol combined In these experiments 
it was found that longevity was twice, and often two and a half times, as 
long as that of control groups 

■I 1 he alkj 1 phenols and their halogenated denvativcs had no effect 
m mitigating the infection, in preventing a loss in weight or m increasuig 
longevitj, as compared to that of untreated infected animals On the 
contrarv, some of the severest lesions were found m the treated animals 
of this group 

5 The amino-acids, cvstinc, asparagin, glycine and alanine, failed to 
prevent loss of weight, to increase longevity, and to modify the course of 
the mfcction in guinea pigs injected with a virulent strain of tubercle 
bacilli 
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SPONTANEOUS CLOSURE OF TUBERCULOUS CAVITIES*-^ 

A Roentgenological Study 
E ROBERT WIESE 

The work here presented -was undertaken to determme, as nearly as 
possible, the madence of spontaneous closure of tuberculous cavities 
of the lungs m patients m White Haven Sanatonum 
We have made extensive study of the reports and of the X-ray films 
of 1,000 patients These 1,000 cases comprised the following 


Pulmonary tuberculosis uith cavitation 597 

Pulmonary tuberculosis without cavitation 729 

Normal lungs and healed lesions 99 

Anthracosihcosis 67 

Anthracosdicosis and tuberculosis gg 

Other conditions 

Pleuntis, bronchiectasis, abscess, neoplasms, cysts of the lungs, chronic con- 
gestion, Hodgkins disease 26 


From the 597 cases of pulmonary tuberculosis with ca^^tatlon the 
foUowmg were deducted because they were not suitable for our study 

165 patients who died while in the Sanatonum 

1S4 patients subjected to some form of collapse therapy 

123 cases having but one film and hopeless cases 

This left 125 cases of pulmonary tuberculosis with cavitation that were 
smtable for our study 

These 125 were not selected, but were for the most part at least re- 
jected cases, as they had been considered not suitable for collapse therapy 
Upon study we found among them 20 mstances where closure took place 
spontaneously with no other treatment than that of strict bed-rest 
For the purposes of this paper a cavity was considered closed when the 
outhnes of the walls or the area of rarefaction could no longer be seen 
roentgenologically and marked improvement m the condition of the 
patient was noted clmically While these patients were never considered 

’ From the White Haven Sanatonum, White Haven, Pennsylvania 

- Summary of a paper read before the Laennec Soaety of Philadelphia, April 9 , 1940 
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hopeless, none was ever looked upon as promismg of good results The 
essential features may be summed up as m tables 1 and 2 
As a rule the cavities were regular in outlme, there were but 3 excep- 
tions In all instances the walls were thin The method of closure 
varied, it was quite the usual thing to see them gradually becoming 
smaller when successive films were compared, until one could see only a 
small fibrotic deposit or several strands of fibrotic tissue, not infrequently 
stellate m outhne, m place of the former cavity In one instance nothing 
remained visible to uidicate the site of the lesion In another case the 


TABLE 1 


1 

SE\ 

NUMBER 

1 

1 

OLDEST 

1 

YOUNG 

EST 

SPUTUM 

CAVITY 

On admission 

On discharge 

Positive 

Nega 
tive ; 

jpositive 

Nega 

tivc 

Right 

Left 

Males 

Temales 

10 

10 

48 

33 

20 

20 

10 

I 10 

■ 


m 

8 

2 

2 

8 


TABLE 2 


SIZE I 

1 

NUir 
UER , 

CLOSURE , 
TIME 

CONDITION OF patient , 
MARCH 1940 

CAVln BAS BEEN CIOSED UAECH, 1940 

i 

Up to 2 cm 

1 

4 


4 living and well 

8 months to 6 years 10 months 

2 to 3 cm 

5 i 


1 unknown 4 liv- 

1 year to 3 years 9 months 

3 to 4 cm 


3 to 67 

ing and well 

7 living and well 

6 months to 6 years 5 months 

Cavity nests 


6 to 16 

4 living and well 

2 years 3 months to 3 years 9 





months 


area occupied by the cavity became dense and resembled ground glass, 
an appearance indicative of atelectasis, this gradually diminished m 
size and eventually left behmd a scar 
The above is but a summary of the cases m which cavities closed 
spontaneously on bed-rest only Under no circumstances do we wish 
to give the impression that 16 per cent of aU cavities will close spon- 
taneously on bed-rest Our search however has shown that in this 
particular group 16 per cent of our cavity cases closed spontaneously 
where coUapse therapy was not employed in patients who were not 
hopelessly ill 

























PRESENT STATUS OF THE TUBERCULIN PATCH TEST' 

CAMILLE KERESZTURI 

The tuberculin test is one of the most important adjuncts in the control 
of tuberculosis Best known among the tuberculin tests done by injec- 
tion are the subcutaneous test of Koch, the percutaneous test of Pirquet 
and the mtracutaneous test of Mantouv The last has stood best the 
test of time 

In spite of the satisfactory character of the Mantou\ test, there has 
been a continuous search for a tuberculin test w’hich eliminates the process 
of mjection In other wnrds, a test has been sought which requires 
mere contact between the patient’s skin and Old Tuberculin Among 
the contact tests used in Europe the mnunction method of Moro and the 
plaster omtmcnt test of IMalmberg and Fromm are the best knoivn 
Both are regarded as inferior to the Mantouv or Pirquet tests 

In the United States the patch tuberculin test of Vollmer, first de- 
senbed in 1937, has aroused considerable mterest The present study 
and review of reported findings was undertaken m response to this interest 
and with a view to assessing the value of the simplified contact test 

TECHNIQtTE Or THE PATCH TEST OP VOLLMER 

“Thm filter paper is saturated with tubercuhn, produced on a synthetic 
medium, dried, cut into squares of 1 x 1 cm and placed on adhesive tape 1x3 
mches m size Each strip of tape contains twn tubercuhn squares placed on 
each side of a control square, the latter consistmg of filter paper saturated 
with glycenn broth The dried tuberculin contamed m the filter paper must 
be protected from excessive moisture before use Through the natural mois- 
ture of the skm (perspiaiw insetistbtits) the tubercuhn is dissolved and absorbed 
sufiBaently to render reliable cutaneous reaction ” 

1 From the New York Institute for the Education ol the Bhnd, Department of Pediatncs, 
Columbia University, New York City 

* This study was made possible through the interested cobpembon of Dr Wilham Bardey 
Parsons, one of the trustees of the New York Institute for the Education of the Bhnd, of 
Dr Merle E Frampton, the Pnnapal, and of Mrs K D Longsdorf, R N , the nurse of the 
school Dr Ashley Weech from Babies Hospital was kind enough to read the manuscript and 
give helpful cnticism and suggestions 
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Doctor Vollmer and the Lederle Laboratories are recommending the 
followmg method for makmg the patch test 

“An area of skin over the sternum, along the upper spme, or on the mner 
side of the forearm, is thoroughly cleansed and defatted with acetone, (a small 
pledget of fresh cotton for each patient) Hairy areas should be avoided In 
the case of children the sternum is better In the case of infants it may 
be preferable (in order to avoid accidental or deliberate premature removal 
of tlie adhesive tape) to place the test on the back, along the upper spme The 
entire strip of adhesive, after the removal of the crmohn, is applied carefully 
to tlie cleansed area under pressure with the warm palm of the hand Care 
should be taken to keep the paper squares near the central line of the adhesive 
tape If they become misplaced toward the margin of the tape, they may not 
be properly sealed in 

“Leave the tape holding the patches m contact undisturbed, for forty-eight 
hours, then remove the tape Make reading of the test forty-eight hours after 
removal of the tape 

“The removal of the tape, even if replaced at once, durmg the forty-eight 
hour period of contact, may result m fewer positive reactions Bathing or 
wetting of the affected area should be avoided during the forty-eight hour 
period 

“IVhile some positive reactions may be read immediately after the removal 
of the tape, it is recommended that reading be made forty-eight hours after- 
ward, when early reactions will not have disappeared and some late reactions 
will have developed The patient should be advised to inform his physician 
if later reactions occur ” 

The mterpretation of the reaction is descnbed in the articles of VoUmer 
and Goldberger (9) and m the circular of the Lederle Laboratories as 
follows 

“A positive reaction appears as sharply circumscribed, infiltrated and reddened 
squares with lichenoid-folhcular elevations The central control square ap- 
pears pale Individuals with sensitive skin occasionally show a nonspecific 
irritation due to the adhesive, which does not interfere with the reading of the 
reaction, as m the case of a negative reaction the areas covered by the tuber- 
culin squares appear paler than the surrounding skm and m the case of positive 
reactions the square areas appear of a more intense red Quantitative degrees 
can be differentiated if desired as follows 

One plus— A few hchenoid efflorescences 

Two plus— Lichenoid-folhcular eruptions assembled m clear-cut square 
Three plus — Confluent eruption with marked induration and elevation 
m square form 



96 


CAiULLE KEIiESZXURI 


Four plus — Spread of the cutaneous reaction beyond the square area or 
blister formation ” 

SXJRVEY OE THE LITERATXJEE OF THE PATCH TEST OF VOLLMEE 

Up to the present date there exist 19 pubhcations dealing with a total 
of 8,594 subjects m whom the tuberciihn patch test of Vollmer has been 
compared with other accepted standardized tuberculin tests For vari- 
ous reasons all of these findmgs caxmot be pooled together and evaluated 
collectively In some reports the standardized control has been the 
Pirquet test , m others it has been the Mantoux test When the Mantoux 
test was employed the dosage has covered a wide range, 0 1, 0 1, 1 0 and 
even 10 0 mg Old Tuberculm have been used Some investigators have 
preferred Purified Protein Derivative to Old Tuberculm Some have 
considered a reaction to be positive only when induration reached a 
diameter of 10 mm , others have been satisfied with an infiltrative reac- 
tion 5 mm m diameter Moreover, some mvestigators have dealt with 
children and others with adults Fmally, and perhaps of primary im- 
portance for our purpose of appraisal, some studies were carried out m 
mstitutions m which presumably all of the subjects were infected with 
tuberculosis while others were made on populations with a relatively low 
madence of mfection 

In reviewing these heterogeneous data it is clear that answers to two 
questions must be sought Both questions concern the reliability of the 
patch test The first deals with groups of infected subjects and asks what 
percentage of the cases will be missed by failure to show a positive test 
The second deals with groups of unmfected subjects and asks what 
percentage will be improperly diagnosed as infected by the occurrence 
of false positive reactions Unfortunately, a completely satisfactory 
answer to these questions cannot be attained since there is no way of 
distinguishing in the available data between mfected and unmfected 
subjects except m terms of the control tuberculm test The situation is 
further comphcated by the circumstance that some authors have not 
distinguished between the negative reaction in an mfected subject and the 
possibly false positive reaction, m these articles the percentage dis- 
crepancy or failure of conformity between the two tests is reported with- 
out distmction between the two types of unrehable tests Indeed, in 
some papers discrepancies m mdividual patients are not recorded at all, 
the author merely giving the total number of positive and negative 
reactions to the two tests 



TUBERCULIN PATCH TEST 


97 


, For the reasons cited above it has seemed wise to utilize for general 
appraisal data from only 9 of the 19 reports m the hterature These 
data deal with a total of 4,162 tests In all of them the control test was 
performed by the Mantoux techmque m dosages which were always in- 
creased to 1 0 mg or more of Old Tubercuhn or to a biologically equiva- 
lent amount »of Purified Protein Derivative 
The summary of these data, given m table 1, was prepared on the 
assumption that the control tests were adequate for separating infected 
and nonmfected subjects Because the assumption cannot be accepted 
without reservation, interpretation must allow for some error m the 
accuracy of tlie separation The uniform arrangement of the data m 
the table was made to fit the purpose of critical review, the summaries 
are not in the form m which they were presented by the authors For 
each article the total number of tests is given together with the dis- 
tribution of the results among the four possible categories, namely, both 
tests negative, both tests positive, control test positive and patch test 
negative, control test negative and patcli test positive Computations 
presented in the last two columns give the information concerning the 
percentage of discrepancy between the two tests The metliod of com- 
putmg these percentages, outhned in prmciple above, can be illustrated 
by the 169 tests of VoUmer in 1938 Here the control test indicated that 
166 of the subjects were infected and, of these, 165 were identified by the 
patch test and one was not Failure of the patch test to identify mfec- 
tion IS therefore listed as one in 166, or approximately 0 5 per cent 
Conversely the control test indicated that 3 of the 169 subjects were not 
infected and, of these, one gave a positive reaction to the patch test 
The false positive reactions are therefore hsted as one in 3, or 33 per cent 
From the illustration it will be clear that the percentages have little 
meanmg m reports where only a few cases are involved, also that the 
designation “false positive” should not be taken too hterally smce such 
a result will be tabulated when the control test has failed to identify 
an infection which led to a legitmiateiy positive patch test The totals 
for all authors show 1,856 control-positive subjects with failure of identi- 
fication by the patch test in 270, or 15 per cent, and 2,306 control-negative 
subjects with false positive reactions m 78, or 3 per cent Although there 
IS no good reason for ehrmnating the results of mdividual mvestigators it 
IS of interest to note that 67 of the total of 78 false positive reactions were 
recorded by Pearse If these data are removed from the totals, the 
percentage of false positives falls to 0 6 per cent Conversely 225 of the 



98 


CAMILLE KERESZTUia 


270 instances m which the patch test failed to identify infection were 
recorded by Peck If his data are removed from the totals the failures 

TABLE 1 


Summary of the hlerature of the hibercultn patch lest of VoUmer 


AUTHOR 

TOTAL 
NUMBER 
OP CASES 

, CONTROL ' 
TUBER- 
CUUN 

BOTH 

TESTS 

NEGATIVE 

BOTH 

TESTS 

posmvE 

CONTROL 

POSITHT, 

PATCH 

NEGATIVE 

CONTROL 

NEGATIVE, 

PATCH 

POSITIVE 

PER fENT 
FALSE NEGA- 
TIVE PATCH 
TEST 

PER CENT 
FALSE POSI- 
TIVE PATCH 
TEST 

Vollmer 

169 

PPD 

2 

165 

1 

1 

1/166 

1/3 

1938 







0 5% 

33% 

Vollmer 

118 

OT 

106 

10 

— 

2 

— 

2/lOS 

1938 








2% 

Hart 

536 

OT 

436 

97 

3 

— 

3/100 

— 








3% 


Leonidoff 

189 

PPD 

2 

185 

2 

— 

2/187 

— 








1% 


Vollmer 

251 

OT 

4 

245 

1 

1 

1/246 

1/5 

1939 


PPD 





0 4% 

20% 

Peck 

880 

PPD 

561 

94 

225 

— 

225/319 

I 








71% 


Hughes 

100 

PPD 

1 

89 

11 

•— 

11/100 

— 








11% 


Pearse 

712 

PPD 

492 

132 

21 

67 

21/153 

67/559 








14% 

12% 

Vollmer ^ 


667 

OT 

616 

41 

4 

6 

4/45 

6/622 

1940 








9% 

1% 

Vollmer 


540 

PPD 

9 

528 

2 

1 

2/530 

1/10 

1940 



OT 





0 4% 

10% 

Totals 

4,162 

OT 









PPD 

2,228 

1,586 

270 

78 

270/1,856 

78/2,306 




1 




15% 

3% 


Note The control test consisted of 0 01 to 10 0 mg Old Tubercuhn intracutaneously 
or Its equivalent in PPD 


become 3 per cent instead of 15 per cent Comment on these discrep- 
anaes of observation will be reserved until the results of our own expen- 
ence have been presented 











TUBERCULIN PATCH TEST 


99 


OUR EXPERIENCE WITH THE PATCH TEST 

111 193S and again in 1940, \\c had an opportunity m the New York 
Institute for the Education of the Blind to compare in a group of school 
children tlie tuberculin patch test nith I^Iantoux tests done with 0 01 
and 1 0 mg Old Tuberculin, 177 subjects were tested m 1938 and 202 
in 1940 There were 163 pupils who occurred in both series 
111 reading the ]Mantou\ test, we adhered to the standards of the 
National Tuberculosis Vssociation, described by Aronson (19) as follows 

“A reaction showing some redness and definite oedema more than 5 mm , 
and not exceeding 10 mm in diameter, is recorded as a one-plus reaction A 
tw o-plus reaction is an area of redness and oedema measuring from 10 to 20 
mm in diameter V tlirce-plus reaction is characterized by marked redness 
and oedema exceeding 20 mm in diameter A four-plus reaction consists of 
marked redncas oedema and an area of necrosis A reaction wath slight 
redness and a trace of oedema, measuring 5 mm or less in diameter, is marked 
doubtful If tliere is no oedema at the site of injection, even if a slight redness 
is present, tlie test is recorded as negative In interpreting the tuberculin 
reaction it must be remembered tliat the redness has less significance than 
the oedema ” 

In reading tlie patch tuberculin test we followed the standards of the 
onguiator of the test, Dr Hermann Vollmer (9), who was kind enough 
to read most of tlie tests wath us To avoid bias the readings were made 
in such a way that tlie result of the iMantoux test should not be known 
while the patcli test was being examined 
The jMantoux tests were done with Old Tuberculin, furnished by the 
Department of Health of the City of New York 
The matenal for the patch tubercuhn test was placed at our disposal 
by the Lederle Laboratones, Inc In 1938, the patches were manu- 
factured wath regular Old Tuberculin of the Department of Health of the 
City of New York In 1940, the patches were made with Old Tubercuhn 
produced on synthetic media according to the Seibert method (20) 
Vollmer (3) states that the latter tubercuhn is four times more potent 
than the type grown on beef broth, available in 1938 
The results from this senes of observations are presented m table 2 
The combined data for the two years show 31 negative patch tests in 114 
Mantoux-positive children, that is, failure to identify mfection in 27 per 
cent Among 265 Mantoux-negative subjects there were 28 positive 
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patch tests, that is, an incidence of false positive reactions of 11 per cent 
Since in both classes of unrehable tests the percentage of discrepancy is 
considerably higher than -was observed by other investigators (table 1), 
these findings require additional comment 
With respect to failure of the patch test to identify infection demon- 
strable by the Mantouv test the results for the two years, 31 per cent m 
1938 and 25 per cent m 1940, are consistent Reference to table 1 shows 
that these figures are well above the 15 per cent, representmg the com- 
bmed experience of other authors, but below the mdividual experience 
of Peck W’ho found such failure m 71 per cent Wide dn ergencies of this 
type inevitably suggest that differences in technique m performing the 
test have influenced the results We have done our best to avoid such 

TABLE 2 


Summary of the comparaiuc mluc of ifantoui. and patch tests done in the IVc o I ork Institute for 

the Education of the Blind 


\EAX 

TOTAL 

, ntjuber 

BOTH TESTS ^ 
NEGATIVE 1 

BOTH TESTS ' 
POSITIVE 1 

CONTROL 

POSITIVE, 

PATCH 

NEGATIVE 

CONTROL 

NEGATIVX, 

PATCH 

POSITIATS 

PER CENT 
PALSENEGA 
TIVE PATCH 
TEST 

PER CENT 
PALSE POSI 
TI\ E PATCH 
TEST 

1938 

177 

125 

31 

14 

7 

14/45 

31% 

7/132 

5% 

1940 

202 

112 

52 

17 

21 

j 

17/69 

25% 

21/133 

16% 

1938 T.nd 
1940 

379 

237 

83 

31 

28 

31/114 

27% 

28/265 

11% 


Note The control test consisted of 0 01 to 1 0 mg Old Tuberculin mtracutaneously 


errors but some have undoubtedly occurred While the patches were on, 
the children refrained from physical activity m order to pre\ ent excess 
perspiration If, by acadent, a patch came off prematurely, the test 
was repeated In Peck’s cases the existence ot techmeal factors as causes 
of variabihty m response is mdicated by his results w'hen the patch test 
was repeated Among 52 Mantoux-positive subjects who exhibited 
negative patch tests, repetition of the test yielded a positive result m 
16 mstances Similarly m our series, among 30 cases where the patch test 
failed to identify infection, repetition of the test gave a positive result m 
12 mstances We shall show presently that most of these difficulties 
arise m subjects in whom allergy to tuberculosis is low and wdiere it is 
necessary to appraise the significance of borderline reactions In reading 
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SilJi It js almo*;! impo'i‘=il)lp to a\oid a personal bias, if tlie result of 
one lest Is known when the other is inspected Some of the extremely 
low figures in the literature for failure of the patch test to identify infec- 
tion ma\ lind their explanation in this circumstance 

The considerations outlined abo\e lead to the conclusion that the 
patch test IS cajiablc of highh reliable results when performed under 
ideal conditions Some oi these conditions can be controlled by care 
in appUing the test but iinforlunatch some, which depend on the co- 
operation oi the subject, the season of the xcar and other factors in- 
fnicnang per'-piration, cannot be controlled and will remain as causes 
of discrepant results 

I he Inch inadencc of false positiae reactions shown m table 2 also 
demands comment Here the figures for the tw o years, 5 per cent m 1938 
and 16 per cent in 1910, arc not consistent and indicate a statistically 
rehablt increase in the incidence of sucli reactions The reason for the 
increase is not cntireh apparent Subjeclnc change in the attitude 
of the observer o\xr the penod ot two \ears ma} have exercised some 
influence on the result However, it should be noted that dunng the 
interim the tuberculin used in the patch test outfits was changed from 
material prepared on beef broth to material prepared on sjmtlietic 
medium Steward (14) al'm found that incidence of positiv'e patch tests 
V ith ncgativ'e Mantoux tests rose from 4 per cent to 8 per cent in a senes 
of 48 subjects when tuberculin prepared on sjmthctic medium, instead 
of beef broth, was used 

Before commenting on the significance of these false positive reactions, 
it will be helpful to consider both tj'pcs of unreliable patch tests from 
the standpoint of the degree of aUergj' exhibited by the subjects on whom 
the tests were performed In our series there were 59 instances of con- 
tradiction between the two tj^xis of tuberculin tests In 36 of these the 
induration of the IMantoiix test was only 10 mm or less in diameter and 
in 54 the patch test w as recorded as only one-plus Thus the majority 
of discordant results were obtained on subjects who exlubit slight or 
dubious reaction to tuberculin, the significance of false positive reactions 
must be viewed m this light The criteria of the National Tuberculosis 
Association, used bj' us in readmg the !Mantoux test, represent the result 
of long and large experience In drawing them up it was clearly recog- 
m 2 :ed that no test for allergy can distinguish infallibly between mfected 
and noninfected subjects, that it is vvaser to overlook and set aside for 
further study, subjects in whom the presence of infection is dubious than 
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to brand as infected subjects m whom no infection is present Un- 
doubtedly, m its present form and with the present criteria for readmg, 
the patch test -mil disclose the presence of tuberculous mfection in cases 
where the Mantoux test has faded but it follows for tlie same reason that 
it wdl label as tuberculous a certain number of subjects in whom no 
mfection is present 

In viewmg both types of unreliable reactions collectively, it is clear 
that any attempt to decrease the incidence of false positive reactions by 
assuming a more conservative attitude m interpreting mdd reactions 
must also increase the incidence of fadure to identify the presence of 
infection Undoubtedly a more rational method of interpretation can 
be reached But it is dear that the period has not yet arrived when the 
time-proven Mantouv test can be replaced by an equally rehable con- 
tact test 

SUMMARY 

The hterature dealing with the tubercuhn patch test has been reviewed 
m order to tabulate all instances in which the reaction was compared 
with an adequately performed Mantoux test There is considerable 
variabihty among the findings of different authors Therefore the 
pooled results might have to be changed at a later date ivhen more and 
more homogeneous material will be at our disposal The present com- 
bined data show that 15 per cent of Mantoux-positive subjects have 
exhibited a negative patch test, that 3 per cent of Mantoux-negative 
subjects have given a positive patch test 

Personal experience with comparative patch test and hlantoux test 
on 379 school children showed that 27 per cent of Mantoux-positive sub- 
jects exhibited a negative patch test while 11 per cent of Mantoux-nega- 
tive subjects gave a positive patch test 

The discrepanaes in the results of different mvestigators are discussed 
in order to assist m assessmg the rehability of the patch test 

CONCLUSION 

The tubercuhn patch test, because of simphaty of performance, has a 
limited field of usefulness Evidence so far available does not indicate 
that it can be used to replace in rehabihty the weU established 
Mantoux test 
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CLINICAL AND LABORATORY NOTES 


TUBERCULOSIS IN IDENTICAL TWINS* ^ 

G D KETXELKAIIP ASD WILLIAM SV STANBRO 

Chester and Chesley, white male, identical twins, aged seventeen, were 
admitted to Robert Kocli Hospital on August 5, 1939, with a diagnosis of far 
advanced pulmonary tuberculosis There was no hospital record of tlieir 
birth, since tliey were debvered at home by a physician who is now' dead 
However, tlie mother states that she was told by the physician who attended 
her that “both babies were in tlie same sac and that there was onlj' one after- 
birth ” Under like environment the course of development of the twins was 
similar Chesley w'as a little larger than Chester but otherwise tliey looked 
very much alike To tlie childhood diseases, which thej' had at the same time, 
tlieir behavior w’as similar The family history was negative for tuberculosis 
and there was no histoiy' of outside exposure to tuberculosis in either case 

Because of tlie remarkable similarity m tlie behavior of tlie twins to tuber- 
culosis it was felt that the cases were of sufficient mterest to report In re- 
viewing the hterature it was found that this similarity in behavior of identical 
twins to pulmonary tuberculosis had been emphasized m several reports 
Uehlmger and Kunsch (1) reported tuberculosis in 46 pairs of twins, 12 of 
w'hom were identical and 34 of whom were fraternal Their results were as 
follows 

In tlie 12 pairs of identical twins the behavior to tuberculosis w'as similar 
in 7 and dissimilar in 5, in the 34 pairs of fraternal twins tlie behavior to tuber- 
culosis W'as similar m 2 and dissimilar in 32 These figures are even more 
striking when environment is considered In tlie 12 pairs of identical twins 
environment was similar m 7 and dissimilar in 5, in the 34 pairs of fraternal 
twins, tlie environment w'as similar in 25 and dissimilar in 9 

Uehlmger and Kunsch also gave, in their article, tlie results of Diehl and 
Verschuer which were as follows 

In 80 pairs of identical tw'ins the behavior to tuberculosis was similar m 
52 and dissimilar in 28, m 125 pairs of fraternal twins the behavior to tuber- 
culosis was similar in 31 and dissimilar in 94 

Verschuer (2) reported 36 pairs of identical twins and 43 pairs of fraternal 
twins with tuberculosis in which the behavior was similar in 25 and dissimilar 

1 Froni the Robert Koch Hospital, Hospital Division, Department of Pubhc Welfare, 
St Louis, hlissoun 

^ Read before the St Louis Trudeau Club, hlav 2, 1940 
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1 X 1 11 of the identical twins, ivhereas in the fraternal twins the behavior was 
similar in 9 and dissimilar m 34 

Diehl (3) reported tuberculosis m 104 pairs of twms In the 36 pairs of 
identical twins the behavior was similar in 25, or 69 per cent, and dissimilar 
in 11, or 31 per cent, whereas in the 68 pairs of fraternal twins the behavior was 
similar m 17, or 25 per cent, and dissimilar m 51, or 75 per cent 

Elizabeth Klem (4) reported tuberculosis in identical twins in whicli both 
died at ten and eleven months, respectively, and m which one of the pair de- 
veloped a haematogenous spread with a resultant generalized miliarj tuber- 
culosis 


CASE REPORTS 


Chester Chesley 

Clinical Histories 


Onset November, 1938 w ith a pain in 
the left side of tlie chest, cough and 
evpectoration Pulmonary tuber- 
culosis was diagnosed in March, 
1939 He was hospitalized in 
Marcli, 1939 A left therapeutic 
pneumothorax w as induced in June, 
1939 


Onset in Januaiy, 1939 with pain in 
the left side of tlie chest, cough and 
expectoration Pulmonarj tuber- 
culosis was diagnosed in April, 1939 
A left tlicrapcutic pnciimothori'<: 
was begun in June, 1939 


Positive Findings on Admission to Robert Koch Hospital 


T 1017, P 110, R 26 
Height 61 inches. Weight 89i lbs 
General appearance poorly devel- 
oped, emaciated and xerj' weak 

Ej es left eye artificial as a result of 
an accident 
Ears negatn e 

Chest Left side percussion note hy- 
perresonant, tactile fremitus di- 
minished, xocal resonance dimin- 
ished, brcatli sounds suppres'^ed, 
no rfilcs 

Right side negatn e 


T 100 2, P 104, R 24 
Height 61^ inches. Weight lOlJ lbs 
General appearance poorl} dc\ el- 
oped, undernourished and w cal , 
but somewhat stronger than 
Chester 
Ej es ncgativ c 

Ears chronic suppuralnc otitis media, 
left 

Chest Left side pcrcu'j'^ion note In - 
pcrreson''nt, tactile fremitus di 
minishcd, \ocal resonance dimin- 
ished. breath sounds suppressed, 
few riles in ajic-x 
Right side negatn t 
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Laboratory Findings 


Urine negative 

Sputum positive for aad-fast bacilli 
Kahn negative 
WBC 9,350 

Differential— 39% segmented, 3% 
eosinopliiles, 9% monocytes, 37% 
stabs, 12% l 3 mipliocytes 

RBC 3,250,000 
Hb 55% 


Urine negative 

Sputum positive for acid-fast bacilb 
Kabn negative 
WBC 10,700 

Differential — 43% segmented, 1% 
eosinophiles, 1% baseophils, 4% 
monocytes, 27% stabs, 24% lym- 
phocytes 

RBC 3,900,000 
Hb 72% 


Roentgenological Examination 


Left pneumotliorav m which there 
was a fairly good collapse There 
was a small amount of fluid m the 
left base The markmgs m the 
right lung were rather heavy 


Pneumothorax on tlie left in which 
there was a moderate collapse 
There were several long adhesions 
to the apex There was a mod- 
erately heavy infiltration through- 
out tlie middle third of the right 
lung 


Hospital Course 


The left pneumothorax was continued 
w’ltli waekly refills of 400 to 600 cc 
of air, begmnmg and ending witli 
negative pressures The mediasti- 
num w’as very labile He did 
poorly, gomg down-hiU progres- 
sively, with daily elevations in tem- 
perature and a steady dedme m 
weight He developed hoarseness 
and pain in his throat on swallow- 
mg He suffered with bouts of 
diarrhoea and abdommal cramps 
On December 9, 1939, about five 
days after his last pneumothorax 
reffl, he devdoped a left sponta- 
neous pneumothorax Air was re- 
moved on five occasions m the next 
three days for rdief of dyspnoea 


The left pneumothorax was contmued 
with weekly refills of 400 to 600 cc 
of air, beginning and endmg wuth 
negative pressures The mediasti- 
num w'as very labile He did 
poorly, gomg progressively down- 
hill with daily devations in tem- 
perature and a steady dechne m 
w'eight He became hoarse He 
developed an obstmate diarrhoea, 
frequently accompanied by severe 
abdominal cramps On October 4, 
1939, several days after his last 
pneumothorax refill, he developed a 
left spontaneous pneumothorax 
Air was removed from tlie left chest 
on tivo occasions for rehef of 
dyspnoea He developed fluid on 
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and tliereafter air was removed 
once a veek On IMardi 5, 1940, 
the air removed from lus left cliest 
liad a verj' foul odor He died on 
the evening of iMarcli 5, 1940, tlie 
disease ln\ mg progressed v lUi no 
remissions from date of admission 


the left which, with discontinuation 
of the left pneumothorax and re- 
expansion of the lung, was ab- 
sorbed He died on Februaiy 11, 
1940, tliere having been no remis- 
sions in the progress of his disease 


1 The left pleural cavity was filled 
w itli thm foul-smelling pus 

2 The lai^ngx showed marked 
oedema of the epiglottis and iiy-- 
tenoids with extensive ulceration 
extending downward to involve 
botli tlie false and true cords 
Microscopical examination re- 
vealed numerous tubercles, onlj a 
few of w Inch contained giant cells 

3 The tracliea show ed extensive ul- 
ceration with numerous tubercles 
on microscopical examination 


4 The left lung w as collapsed to one- 
half its usual size and a broncho- 
pleural fistula was present Nu- 
merous large caseous tubercles, 
none of which were encased m a 
fibrous capsule, and only a few' of 
which contained giant cells, w'ere 
present There were several small 
cavities Numerous caseous tu- 
bercles and several thm-w'alled 
cavities were present m the right 
lung 

5 Microscopical exammation of the 
liver and spleen revealed several 
tubercles 

6 Beginnmg m the lower part of the 


The right pleural cavity contained 
300 cc of a cloudy straw-colored 
fluid 

2 The lar}'nx show’ed a small circum- 
scribed ulcer about 0 5 cm m di- 
ameter on the right true cord 


3 In tlie left mam bronchus, about 
1 cm distal to the carina, there was 
a roughening of tlie mucosa which 
on microscopical exammation 
showed several non-giant cell-con- 
taining tubercles 

4 On tlie surface of tlie right lung 
were numerous caseous tubercles 
There w'as no portion of the right 
lung which was not involved either 
m the form of tubercles or cavities 
The left lung showed several cavi- 
ties m the upper lobe and caseous 
tubercles scattered throughout the 
remamder of the lung No giant 
cells were found m these tubercles 
and no fibrous tissue capsules sur- 
rounded them 

5 The liver and spleen showed micro- 
scopical tubercles 

6 Begmmng m the first part of the 


Autopsy Findings 
1 
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jejunum and extending distally to 
invoK e tlie remaining small bmiel 
and the entire large bowel, were 
numerous ulcerations w hich micro- 
scopicall> revealed tubercles of the 
giant cell and non-giant cell-con- 
taining varieties 

7 Microscopical exammation of ap- 
pendLX show ed several tubercles 

S No tuberculosis of kidne3's found 


jejunum and extendmg throughout 
the remainder of the small bowrel 
and all of the large bow el w ere nu- 
merous ulcerations 


7 IMicroscopical exammation of the 
appendrx revealed a small non- 
giant cell-contammg tubercle 
S In the cortex of the nght kidney 
there was a small j^ellow nodule 
which on microscopical secbon was 
found to consist of several tiny 
conglomerate tubercles 


DISCUSSION 

It is felt that the similarity of behavior m this instance of tuberculosis m 
identical twms is the result of identical inheritance This conclusion is borne 
out by the results given m the discussion of the hterature Although m this 
particular mstance the environment was sunilar, Uehhnger and Kunsch pomt 
out that m spite of the fact that in their series the fraternal tw ms had similar 
environment m 73 per cent of the cases, only 5 per cent w ere similar m then- 
behavior to tuberculosis, while identical tw-ins had similar envu-onment m 
only 58 per cent of the cases and still 58 per cent w-ere similar m then behavior 
to tuberculosis Another pomt of mterest m these cases is the likeness of the 
tissue response to the tuberculous infection In both tw ms there was a pauaty 
of giant cells and no evidence of fibrous tissue capsules about tubercles 

SDMMAR-V 

Chester and Chesley, seventeen years old, identical twms, entered Koch 
Hospital on August 5, 1939 with a history of common initial sjonptoms of pam 
m the left chest, cough and expectoration A therapeutic left pneumothorax 
had been started on them both m June, 1939 The chmcal course w as similar, 
both gomg progressively dowm-hill, both developmg sj^ptoms of lar^mgeal 
and mtestmal tuberculosis and both developmg left spontaneous pneumo- 
thorax several days after their last refill Postmortem exammation revealed 
each to have tuberculosis of the lung, larjmx, mtestmes, liver and spleen In 
both there was a paucity of giant cells and no evidence of fibrous capsules 
about tubercles 
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EYE COLOR AND TUBERCULOSIS*. = 


EMIL BOGEN 

The phtliisic diathesis of Hipprocrates, as ^\ell as the quite contrary 
scrofulous diathesis of Hufeland, agree in charactenzmg the form of the body 
peculiarly subject to tins complaint as possessing blue eyes (1) Although 
this concept has been less emphasized in recent years, its persistence m text- 
books and other literature seemed to justify an attempt at its quantitative 
verification 

The color of the eyes has been recorded for all patients admitted to the 
Olive View Sanatorium during the past two decades For the purpose of this 
study, all of the darker colored eyes, descnbed as black, brown, dark brown, 
light brown or gray brow n, have been considered together as contrasted w ith 
tlie lighter group of blue, light or dark blue, blue gray, gray, hazel or green ej’-es 

We do not have any information as to the actual frequency of distribution 
of the different eye colors in the entire community, and so the fact that more 
dark-eyed mdividuals were admitted together than hght-eyed mdividuals, 
may not be mterpreted to mean that dark-ej'ed persons are more apt to develop 
the disease 

The stage of disease, at the time of admission, m patients with the different 
colored eyes was, in general, quite similar, about tw’o-thirds of both groups 
bemg far-advanced at the tune of admission Shghtly less dark-eyed mdi- 
viduals were admitted m the mimmal stage, however This maj. reflect the 
fact that dark eyes are more common in the Mexicans and Negroes who are 
less frequently diagnosed early, perhaps chiefly because of cultural and en- 
vironmental factors (2) 

The course of the disease, after admission to the Sanatorium, however, is 
less affected by these previous environmental differences Here, it is found 
that there has been practically no difference The case fatahty rate among 
patients m the three different stages of the disease, cared for at the Ohve View 
Sanatorium, has been practically the same m patients wnth hght and dark pig- 
mented eyes (3) Differences in mdividual susceptibility to tuberculous in- 
fection may exist in different groups, but it does not appear likely that any 

' From Olive View Sanatonum, Olive View, California 

= With the aid of Work Projects Administration, Project No 665-07-3-223, Los Angeles 
County, California 
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such differences are associated with differences in the pigmentation on the ins 
of the eye 


jEye Color and Tubercnlosts 




BASK EYES 
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FIBRIN-BODIES IN PNEDMOTHORAX‘ 


W H OATWAY, Jr 

Fibnn-bodies arc considered to be concretions of fibrin which occur in the 
presence of fluid They may form free or attached to adhesions They maj’’ 
remain for long periods, may degenerate, may organize (if attached to a blood 
supply) or may disappear They may also have peculiar complications 
Fibrin-bodies ha\e not uncommonly been described m cases of intrapleural 
pneumothorax Recent articles on axtrapleunl pneumothorax have con- 
tained occasional references to the possibility of fibrin-bodj’^ formation, and one 
author has noted tins occurrence in his senes 
Two instances of fibrin-body formation in extrapleural pneumothorax are 
reported here Eacli developed in the presence of fluid One occurred shortly 
after operation, the other six months later Both w ere apparently unattached 
One was solid, but slowly liquefied after the induction of oleothorax, and the 
other became inflated during the aspiration and replacement of fluid with air 

Case 1 A white male, aged thirty-nme The original lesion was chronic, bi- 
lateral, apical with moth-eaten cavitation A healed Pott’s disease of twenty 
years’ duration had left an S-shaped kyphoscoliosis Intrapleural pneumo- 
thorax w'as impossible on either side An extrapleural pneumothorax w'as 
induced in the upper third on the right side, and considerable serosanguineous 
fluid formed after operation This was aspirated with some difficulty due to 
the kyphosis At the end of a week it was obvious that an amorphous body 
was present in the residual fluid, and this gradually assumed an oval shape wuth 
no mural connection (See films of case 1, (a) and (b) ) 

Five months after the operation the pneumothorax was unchanged, the 
fibrin-body was slightly smaller, and a small amount of thick, sterile, tan- 
colored fluid was present The pneumothorax was converted to oleothorax 
witliout incident A few cc of fluid have been aspirated at mtervals since 
(although the oil pressures have not risen), and the fibrin-body disappeared 
It IS probable that the free fibrin-body slowly liquefied 

Case 2 A white female, aged tw'enty-eight The origmal lesion was unilateral 
and caseo-pneumonic Intrapleural pneumothorax w'as mefficient because of 

' rrom the Thoraac Service, State of Wisconsin General Hospital, and Medical School 
University of Wisconsin, Madison, Wisconsin 
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a b 

Fig 1 Case 1 (a) Left Patient tilted to his nght (b) Right Patient tilted to his 

left, fibnn-bod> moves freel> 




Pig 2 Case 2 Floating, inflated fibrin bod\ (i) Left Patient erect (b) Right 
Patient tilted to her left 
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adhesions, and later the lunt; could not he rctvpandcd A phrenic crush was of 
no help '1 he bronchi w ere clear 

A large extrapleural pneumothorax was then done, with a good collapse of 
tlic lung 1 he course was une\ entful for six montlis, wlicn a dear fluid began 
to form Vfter wecklv aspirations, the formation decreased and oleothorax 
was attempted Because of continued clTusion the oil was remoxed \ few 
weeks later a fibrm-bodx was noted, about 4 x 7 cm in si/e, unattached and 
floating in the fluid Tins came down against the tip of the needle at the end 
of each aspiration \ftcr sex era! weeks and at the conclusion of an aspiration 
w itli replacement of the fluid bx air, fluoroscopx showed a peculiar phenomenon 
which was confirmed bj X-ra\ films The fibnn-bodx had become inflated 
during the aspiration procedure (See X-rax drawings of case 2 ) A month 
later, and oxer a period of two weeks, the fibrin-bodx disappeared, xxith no 
change in the clear qualitx of the fluid 



TRAY FOR STAINING TUBERCLE BACILLIi 


^MLLI^VM STEENKEN, Jr 

One of the most frequent criticisms of the staining for tubercle bacilli of 
manj' slides m tire same jar at the same time, is that negative smears may 
become contaminated u ith acid-fast organisms from highty positive smears 
To answer this criticism a traj' has been designed to stain at one time 6 
slides, smeared w itli sputum or otlier tuberculous material It may be used 
for rapid, or overnight staining of sucli preparations 

Rapid method If the tray is used for rapid staining, carbol fudisin is added, 
w ith tire aid of a pipette or burette (figure 2-a), to eacli small compartment 
(figure 1-a) until Uie small elevations (figure 1-b) are covered witli the dj'^e 
(The height of the elevations is fi\ed so that the amount of stain required to 
co\ er tliem — 3 5 cc — w ill be approximately the same as tliat used for flooding 
a slide ) The smears are tlien fixed bj"^ heating and placed, smear side dotvii, 
m each compartment of the staining tray The tray is now placed in a small 
electric oven (figures 3 and 4) and heated at 50°C for approximately fifteen 
minutes and is then taken out of the oxmn and allowed to cool Each slide is 
removed from the tray and decolorized separately, first witli acid alcohol, 
tlien alcohol, and finally counterstained wuth brilliant green, or metliylene- 
blue, as one may prefer 

Overnight method The overnight metliod is especially helpful when large 
numbers of specimens are to be examined It allow s one day for tlie prepara- 
tion and smearing of the specimens, and the next day for decolorizing, counter- 
staining and microscopical examination 

The slides are prepared in tlie same manner as for rapid staining and placed 
m the tra)’’s containing the dye The trays are then placed in wire racks 
(figures 5, 6, 7 and 8), and set in a humidor in the incubator at 37 5°C over- 
night The foUow'ing morning tlie wire rack containing the traj^s is removed, 
and the trays cooled at room or icebox temperature The slides are tlien re- 
moved from the compartments and washed, decolorized and counterstained 
separately as previously mentioned 

The stain employed in tliese trays is prepared according to Cooper (1) wntli 
the exception that in this laboratory 0 5 cc instead of 3 0 cc of 10 per cent 
sodium chloride per 100 cc of Ziehl-Neelsen carbol fuchsin is used 


1 From the Research and Clinical Laboratory, Trudeau Sanatorium, Trudeau, Neu York 

Its 
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DISCUSSION 

The cntiasm tliat acid-fast organisms may be transferred from slide to 
slide IS a just one, but experimental data are lacLmg to prove that acid-fast 
organisms from highlj’- positive slides may contaminate negative smears when 
stained in tlie same jar and in the same solution at one time 

Often smears that are reported as negative by the regular routine examina- 
tion — t\s enty minutes — are found to be positive after prolonged microscopical 
inspection, and conversely, smears tliat contain a few acid-fast organisms, as 
revealed by tlie routine exanimation, may be considered as negative after 
repeated inspection bj another exammer It is, therefore, difficult to prove 
whetlier or not contammation witli acid-fast organisms has taken place 

Hov ever, to guard against the possibility of contamination we have adopted 
this multiple staining technique, whereby each slide is stamed individually m 
the same unit at the same time 

The tray and small heating oven described for this purpose is well suited for 
use in small laboratories that do not have gas 

The trays are made of glazed porcelain so that they can and should be burned 
out with cleaning solution (sulphuric acid and potassium dichromate) between 
each use in order to prevent any possible carrying over of acid-fast organisms 
from one shde to anotlier 

The complete staining equipment may be obtained from The Will Corporation, Rochester, 
New York 
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Fig 1 Porcelain stainmg tray 

Fig 2 Burette used for adding stain to small compartments of tray 

Fig 3 Heating oven closed 

Fig 4 Heatmg oven containing staining tray 

Fig S Small wire rack 

Fig 6 Small wire rack contaming staming trays 
Fig 7 Large ware rack contaming staimng trays 
Fig 8 Large wire rack 



COMMUNITY SURVEY FOR TUBERCULOSIS* 


ROBERTS DAVIES AND CHAREES S ROBB 

For many years tuberculosis workers have hoped for eventual eradication 
of Uic disease Yet, despite declining death rates, eradication appears unlikely 
w ith present methods of control Pessimism regarding tlie ultimate effective- 
ness of avammation of contacts and segregation and treatment of active cases 
seems to be well founded The fact that few , if any, communities have actually 
been able to a\aminc adequately and repeatedly all contacts of open cases and 
to segregate all active cases tliroughout tlie period of activity mdicates a prac- 
tical if not a tlieorctical defect in the method 

Patients with activ'e disease often give no history of exposure to tuberculosis 
and frequently cxammation of all their intimate contacts fails to reveal a source 
of infection (1) In some cases, more or less casual contact may be of more 
significance tlian is ordinarily assumed In others, espcaally m older age 
groups, the disease may represent reactivation of a latent lesion many years 
after tlie original contact was broken At any rate such cases show that the 
most tliorough contact-examination program cannot hope to find all the active 
cases of tuberculosis in a community, much less find them in an early stage of 
tlicir disease 

Partly because of the recognized deficiencies in our present programs, there 
has been a growing mterest in mass surx'-eys designed to find all the tuberculosis 
in a given group Sunmys of schools, factories and vanous pubhc mstitutions 
have been reported with increasing frequency 

In 1937, Nopeming Sanatorium and the St Louis County Health Depart- 
ment made a tuberculin and X-ray survey of the entire population of a rural 
township (1) Six new cases of tuberculosis w’ere found m a community of 
367 persons Since that time several reports of similar complete commumty 
surveys have appeared (3, 4, 9) and the importance of mass surveys of speaal 
population groups has been emphasized (5, 6, 7, 9, 10) An especially valuable 
contribution is tlie report of H R Edwards on the surveys made by the New 
York City Department of Health (2) 

In the summer of 1939, Nopemmg Sanatorium made another survey of three 
more townships in St Louis County Our method w'as the same as that used 
m our previous survey We visited each house m the community, explained 
the purpose of the survey, took a bnef history of the family, and gave tuber- 

1 From Nopeming Sanatonum, Nopemmg, ilmnesota 

IIS 
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culm tests to ever}'body Tbe first skin test uas given with the usual first- 
strength dose of 000,02 mg of PPD Reactions were read m forty-eight hours 
and aU negative reactors were given a second test of 002,5 mg of PPD, or 
one-half the usual second-strengtli dose Positive reactors were brought to 
tlie Sanatorium for X-raying Single 14" by 17" chest plates were taken at 
72" vitli 0 1 second exposure, usmg 100 miUiamperes and from 66 to 90 kilo- 
volts All films V ere read eitlier by Dr G A Hedberg of the Sanatorium staff 
or by tlie senior author 

The total population of the communities studied is 1,215 Approximately 
77 per cent of the population is Finnish, 12 per cent, Scandmavian, and 11 per 
cent belong to other nationalities About 35 per cent of the population is 
foreign-born hlost of the people make a hvmg on their farms The soil is 
relatively unproductive and the people are poor 

Of the 1,215 people m the three communities, 116, or 9 5 per cent, were not 
adequate!}’’ e’Uimmed Some of these had negative first-strength tubercuhn 
tests but no repeat skm test or X-ray exammation, some had positive tuber- 
cuhn tests but no X-ray film, and a few were not examined at all Sixty-two, 
or 5 per cent, refused exammation 

The distnbution of positive reactors by age, sex and nationahty revealed 
nothmg of particular mterest Fifty-five per cent of the males and 46 per cent 
of tlie females had positive tubercuhn reactions Forty-one per cent of the 
reactors were positive only to the second test Fifty-three per cent of the 
Furnish people and 47 per cent each of the Scandmavian and the group of 
“other nationalities” had positive skm tests These percentages are corrected 
for age distribution There is no mathematical assurance that the slight differ- 
ences observed between nationalities could not be due to chance 

Of the 572 persons X-rayed, 349 were negative, 46 had evidence of pleurisy 
only, 75 showed evidence of primary infection, and 52 showed secondary or 
adult-type tuberculosis Only one case had a lesion that appeared active 
This man was immediately hospitalized and treated All cases showmg 
secondary lesions were filed for repeat films 

The great difference m the number of new cases of active tuberculosis found 
m our two surveys (6 from a population of 367 compared to 1 from a population 
of 1,215) probably reflects a real difference in the tuberculosis status of the 
communities mvolved, smce there is a similar difference m percentage of posi- 
tive skm tests and of apparently mactive adult-type lesions The comparable 
percentages after correction for differences m age distribution are first survey 
— ^positive reactors 59 per cent, inactive lesions 15 per cent, second survey 
positive reactors 52 per cent, inactive lesions 7 per cent Only 3 times m 100 
could such a difference m positive skm tests be due to chance and only once 
m 500 times would such a difference m the mcidence of mactive lesions occur 
by chance 
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These differences in tlic t\\ o communities possibl}’- reflect tlic differences m 
percentage of foreign-born persons In tlie first surv'ej', 65 per cent were 
foreign-born and in the second sur\'ey only 35 per cent In comparable age 
groups S6 per cent of foreign-born persons had positive skm tests as compared 
w ith 64 per cent of tliose of native birth Age, nationalitj , sex and economic 
status do not seem to be significant factors in explaining tlie differences betr\een 
tiic two communities, since correction was made for xariation m age distribu- 
tion, tlie tlirce nationality groups show ed no significant differences in percentage 
of positix c reactors or X-ray lesions, and sex distribution and economic status 
did not vao' significantly between the two surx'ey groups 

Complete community surveys sudi as tJicse are axpensive and for that reason 
inefficient, except where the incidence of clinically important tuberculosis is 
unusually high However, tlie recent dcxelopment of fluorographic methods, 
by greatlj reducing the cost of X-ray examination and eliminating the need for 
tuberculin screening, ma)' make much more extensive application of the method 
practical (S) 

If sucli a complete communit}’’ sun ey could be conducted annually, most 
cases of tuberculosis would be discoxmred and segregated relatively early 
Morbidity should drop considerably within a few years and it would seem 
reasonable to hope that within perhaps thirty years tuberculosis would be a 
negligible problem The cost w-ould no doubt be considerably less than the 
enormous sums spent to control typhoid fever by insurmg uncontaminated 
water supplies 

SUMMARY 

1 The results of a complete community survey' for tuberculosis are pre- 
sented 

2 In the future, use of fluorographic methods may make such sun'ej's 
cheaper and therefore more practical 

3 The possibility of eventual eradication of tuberculosis by more extensive 
use of the community survey is suggested 

Wc wish to thank Dr C A Scherer, St Louis Countj Health Officer, and his staff for 
cooperation and assistance, and the St Louis Count} Tuberculosis and Public Health Assoaa- 
tion for the finanaal aid which made this surve\ possible We are grateful to Dr H E 
Hilleboe Medical Coordinator of the Minnesota State Department of Social Secunt} , for 
assistance in tabulation and anab-sis of statisUcal data 
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Interposition of Colon — ^Interposition of 
the colon betT\een the hvcr and the right henu- 
diaphragm has been noted, and four instances, 
following operative paralysis of the right 
phrenic nerve, have been reported since 1934 
Three additional cases are reported in which 
right hemidiaphragmatic paralysis cannot be 
disregarded Symptomatology is usually not 
very serious and it is possible that part of the 
symptoms may be referable to displacement 
of other abdommal viscera Symptoms are 
most often pain, frequently located m the 
chest, constipation or even recurrent obstipa- 
tion The possibility of gastrointestinal dis- 
turbance must be balanced with possible 
beneficial efi'ects when considering phrenic 
operations for any particular case — Inierpost- 
Itan of Colon following Right Phrenic Nerve 
Interruption, C Muschenhetm & J B 
Amberson, Jr , J Thoracic Surg , August, 
1939, 8 638— {L F B) 

Phrenic Crushing — ^The phrenic nerve is 
crushed for approximately one centimetre 
and then drawn upward into the neck for three 
and a half to four centimetres The object is 
to tear any filaments entering the phrenic 


nerve below the clavicle Complete paralysis 
has been obtained in all of 246 patients Paral- 
ysis remains an average of ten to twelve 
months Diaphragmatic motion then begins 
although the diaphragm is still elevated 
The diaphragm returns to its normal position 
two to three months after motion returns — 
A New Technique for Phrenic Crush, L W 
Frank, J Thoracic Surg, August, 1939, 8 
644— {L F B) 

Phrenic Paralysis — One hundred and forty- 
one patients were operated on after seven 
months’ observation In 109 cases phrenic 
operation was the only collapse treatment, 
22 per cent of the 109 patients were clinically 
healed and another 26 6 per cent improved 
Forty per cent of the 109 became sputum- 
negative for tubercle bacUh Twenty-seven 
per cent were fit for work after observation 
periods of one to seven years Temporary 
phrenic operations seemed inferior The au- 
thor concludes that the phrenic operation has a 
decided though hunted place m surgical treat- 
ment of pulmonary tuberculosis — Experiences 
and Results of Phrenic Nerve Operations Per- 
formed after Certain Observation Periods, B 0 
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to have more poultry dressed under the veter- 
marj-^ supcr\ision of the State or the Federal 
Government It v ould seem that some sj'stem 
could be developed vherebj' there might be 
more supervision of the handling of poultrj' 
at receiving points so that visibly diseased fowls 
could be rejected and destrov ed at these points 
— TiihcraiJosts, A E tghl, J Ain Vet 
M A , November, JP3P, 95 611 — {L F B) 

Early Diagnosis of Bone Tuberculosis — 
Pulmonarj' and bone tuberculosis should not 
be considered as separate entities but as differ- 
ent manifestations of the same disease In 
cases where diagnosis of a bone condition is in 
doubt, a thorough examination of the chest 
should be made Of the bones, the spine, hip 
and knee are most frequently involved Pam 
m the spine should always be treated seriously 
in children because it is seldom the site of 
injury', and other conditions of childhood 
seldom cause pain There may be a dislike 
of jolting or jarring the spine, as well as stiffness 
and tenderness Among adults many other 
conditions may cause spme pam so that diag- 
nosis IS more difficult and repeated examina- 
tions by X-ray may be necessary With 
hip involvement there is pain, a hmp, muscle 
spasm, muscle wasting, and absence of real 
shortening Shortening depends upon the 
presence of bone destruction The same sjunp- 
toms appear with disease of the knee, as well 
as swelhng and position at which the knee is 
held The slow' development of tuberculosis, 
difficulty m interpreting X-rays and correct 
assessment of symptoms are difficulties in 
early diagnosis Injury, infective synovitis, 
osteochondritis, rheumatism and “growing 
pams” must be distinguished from early tuber- 
culosis X-rays form an essential part of the 
examination of any bone or joint disease 
Other laboratory aids m diagnosis are biopsy 
of the joint, removal of a regional lymph node 
and the Mantoux test — The Problem of Early 
Diagnosis in Surgical Tuberculosis, A T 
Fripp, J Roy Inst Pub Health & Hyg , 
May, mo, 3 127 — (L F B ) 

Avian Tuberculin — ^In prehminary experi- 
ments, guinea pigs infected with human tubercle 
bacilli were kiUed by intrapentoneal injection of 


human as w’ell as of avian tuberculin, animals 
infected with avian tubercle bacilli remained 
alive after injection Animals sick with infec- 
tion from human tubercle bacilli reacted posi- 
tively not only to human but to avian tuber- 
cuhn Healthy animals infected with avian 
tubercle bacilli showed no uniform reaction 
to the tuberculin test Allergy to tubercle 
bacilli of the human type may extend to the 
avian type The presence of an infection with 
avian tubercle bacilh cannot be concluded on 
the basis of a positive reaction to avian tuber- 
culin Eighty'-three of 100 children reacting 
positively to human tuberculin reacted posi- 
tiv'ely to avian tubercuhn Of 18 children 
negative to human tuberculin 2 were found with 
positive reactions to avian tubercuhn, without 
there being the slightest evidence of avian 
tuberculosis in them From the high sensi- 
tivity to the heterologous antigen the conclu- 
tion IS drawn that there is a close biological 
relationship between human and avian tuber- 
culin and human and avian tubercle bacilli — 
Untersuchungen imt Gejlilgelluberkulm, K 
Dtell & V Koszler, Beitr z Klin d Tiiberk , 
1939,92 697 ~{R K) 

Sensitization of Cattle by Avian Tubercle 
Bacillus — Virulent avian tubercle bacilli inocu- 
lated subcutaneously have been found to 
sensitize cattle to mammahan tubercuhn An 
avirulent strain of avian tubercle bacillus was 
isolated from a composite of the lymph nodes 
of a cow from a herd with no history of bovine 
tuberculosis A large dose of the culture pro- 
duced acute tuberculosis in rabbits soon after 
its isolation but chickens inoculated with it a 
year later did not acquire tuberculosis 
Several years after isolation the culture did 
not produce progressive tuberculosis in rabbits 
Cultural characteristics of this strain were 
similar to those of virulent bacilli Serologi- 
cally, five years after isolation, the tuberculin 
protein from this culture cannot be distin- 
guished from the tuberculin proteins of virulent 
avian tubercle baedh IVhen 10 mg of the 
cultures of the avirulent organism was inocu- 
lated into two calves, both became sensitive 
to both mammalian and avian tubercuhns 
It was not possible to recover organisms from 
the lymph nodes adjacent to the point of inocu- 
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litioii It •should bt f.niphi'-rcd thit t\tn 
though hoMiiL tubtrculo‘-is i*- bting npidlv 
tndicitid, c-itlk vdl contmiu to n >cl to 
tubtrcuhn until n\ nn tubircuhn I'l nbo troth- 
catcd 1 lit ntio of thc-^t nonspecific rnctors 
mav be tcpcctcd to continue to incrti t until 
a more conctjtcd effort is nndt to eradicate 
ae nn tuberculosis from chid tns and hogs — 
T/c Scrstltzahoii of Cattle to Mavnahat. 
Tubcrctthti h\ at I tr ileitl Strait of I aat 
Tithcrch liaciUus, Tatet R '^fc Carter, L 6 
JJaslitis &. B 1 Bceh, J tw 1 cJ ^1/ 1 , 
Jat tiary, 10-)0, 96 'J — (L 1 B) 

Acld-fnsl Bacterium In Swine — \cid fast 
microorganisms other than tuberclt bacilli ha\t 
been isolated frequenth from man\ source' 
Those rccoeered from animal tissue' are of 
particular interest becausi of the tinctorial 
similanU to the tubercle bacillu' and because 
of the possibihtN that the\ m^e smsiti^e 
animals to tuberculin I he microorganism re 
ported in this studs is a rapidU growing acid 
fast bacillus which was frequenth encountered 
in swine that were being eaaniined for the 
presence of tubercle bacilli One tonsil was 
remosed from each of 47 swine carcasses which 
at necropss rescaled slight localircd lesions of 
tuberculosis \ similar number of tonsils were 
obtained from swine carcasse's without gross 
e\ idcncc of tuberculosis 1 hirtccn or 27 6 
per cent of the 47 tonsils from swine with slight 
localized lesions of tuberculosis a icldcd a rap 
idK growing acid fast bacterium Cultures of 
11 or 23 4 per cent of the 47 tonsils of swine 
witliout lesions of tuberculosis ga\e the same 
microorganism All the cultures isolated were 
found to be alike m appearance and growth 
requirements The microorganism apparentla 
produces no recognizable disease in chickens, 
mice or calves Subcutaneous injections of 
large doses in guinea pigs and rabbits will 
produce a localized region of caseation necrosis 
with no tendencj toward cvtension of the 
lesion The microorganism will sensitize 
guinea pigs to aa lan tuberculin and to homol- 
ogous culture filtrates No scnsitiMti to 
mammalian tuberculin is produced Cross ag- 
glutination reactions indicate that the swine 
tonsil microorganism has antigenic components 
in common with the aaian tubercle bacillus 


llii. aiilhor'i ha\t lx i unabh to fnd in the 
literature a dc'criptoi of a "mibr nic'iair- 
j aiiism — Sti’i's of 01 ^ri'Ioii /h 'ert'in" 
I rrg in 'h Presn t si 7i' ss^Vr Tt' f tf 
S Ilf, I fi ht rise ,k H I! le’i’ro^, 
J Iiact, \fril, lOm, i9 161 -(/ 6 /’) 

Tubercle Bacilli In Swire Tonsil'' — Hv 
I)actirio!ii"ical mtai' o .i to I uom c'ch of 
91 swint carc'"' I'amiicd fo'- t'lb.rcic 

bacilli I ub< •'culo'!' It 't s tn p'-e-int .a 
the coitifeout Kinp'i lod , of 52 of the car 
cat'c while in the rtmaimkr no h \n s \ fc 
found \ portion of each to ■-'I \ ts nmi* ed 
for histological eatminatio i, dupheate sec 
tions being stained i ith I'acn atot hr '■ad 
et) in and with a caslMlluch m comb'"at'c i 
The remaining prtioa each to'’s 1 ws 
cmul'ified, treated with ' p r cent oxalic sc d 
and, aftc' ccniriiucatnm, planted oi ghcer 
mated and no ’gii ct'nated egg \ob ■’g'’r 
media \mmal patl ogeo’c t\ tots ircl. '’ed 
the injection of 2 g nne p g' •’ml 2 rabb't' 
Aficroscopicalle , mo'hid chango were p*e-'Cat 
in practicallv all toa'il mo t of riirtms! 
seeeritx and of noa'P cific character In cale 
J of the 22 tonsils from which tubercle bacilli 
were demonsintcd were there lis-io is that 
possible resembled lubc'culo'i' llaclcnolog- 
icalh, tubercle bacilli wl-c obtained from 22 
tonsil', or npproximateK 23 4 per cent of the 
94 studied lubercle bacilli were obtained 
from 14 of the 47 carcasses showing gross 
lesions of tuberculo'is and from S of the 47 
with no grO'S signs of tuberculosi' \\ian 
tubercle bacilli were found in all of the 22 
cases Natunlh acquired tubcrculO'i' m 
swine IS practicalU alwa\' b\ wa\ of the ah- 
mcniare tract and it is difncult to understand 
wh\ the tonsils arc not more frequentle and 
morcstnousK affected No lesions txpical or 
characteristic of tuberciilo'is were found in 
anx of the tonsih micro'copicallx although in 
4 of the 22 there were Ic'toas that were 'ugges- 
tixc Unless the practice of animal patho- 
gcnicitv tests is followed a diagnosis of 
tuberculosis of the tonsils based on gross or 
microscopical appearance is oiih prft-ump 
Uxe Inoi, Tubercle Bacilh tii Tonsils of 
Sum, 15 n Tcldma A. 1 G Karlsot , 
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J Alt! Vet M A , February, 1940, 96 
146— (L F B) 

Tuberculin Reaction and Bang’s Disease — 
To find whether infection with Brucella 
abortus sensitizes anv considerable number of 
cattle to tuberculin and is partiallj' responsible 
for the large number of “no-Msible-lesion” 
tuberculin-reacting cattle in Wisconsin, sera 
from tuberculin-reacting cattle were tested for 
agglutinins of Br abortus The results were 
correlated with autopsy findings Such tests 
were conducted on 805 animals Thirteen 
per cent of the cattle showing tuberculous 
lesions also showed agglutinins for Br abortus, 
3 1 per cent of cattle with skin lesions only had 
such agglutinins and 5 6 per cent of cattle 
ha\ing no MSible lesion but w’ere tuberculin 
positive showed agglutinins for Br abortus 
Since the percentage of animals w'lth a positive 
agglutination test was higher in the lesion than 
m the "no-visible-lcsion” group, the probabih- 
ties were tliat few, if any, of the tuberculm 
reactions in the latter group were due to non- 
specific sensitization bj’’ Br abortus Intra- 
cutaneous tubercuhn tests were made on three 
herds of cattle experimentallv infected wath 
Br abortus The conclusion, from the data 
obtained, would again be that cattle are not 
sensitized to tuberculin by abortion bacilh 
The indications are that no significant number, 
if any, of the “no-visible-lesion” cattle in 
Wisconsin have reacted to tuberculin because 
of infection with Br abortus — Tuberculin 
Reactions in Cattle Afected with Bang’s Dis- 
ease, E G Eastings, Janet R McCarter, B A 
Beach, W Wtsnicky & J S Healy, J Am 
Vet M A , February, 1940, 96 186 — 

a F B) 

Transitory Lung Infiltrations — ^The report 
covers 20 patients in w'hom, roentgenologically, 
infiltrations in the lungs and symptoms sus- 
picious of tuberculosis had been found The 
infiltrations disappeared within a few weeks 
It IS difficult to decide whether an infiltration 
is of tuberculous or nonspeafic origin, but 
generally the differential diagnosis can be 
made by a thorough examination The X-ray 
examination is of greatest importance The 
infiltrations are not tuberculous if they are 


situated more centrally and appear irregularly 
spotted and striped with clearer areas between 
In 12 of these 20 patients the infiltrations were 
nonspecific, in 6 tuberculous and m 2 a diag- 
nosis could not definitely be made If we 
remember that infiltrations in the lungs can 
also be nonspecific we will find them more 
often — Beitrag zur Kenntnis Jlilchhger Ver- 
schattungen der Lungen, G Martens, Ztschr f 
Tiibcrk , December, 1939, 84 26 — (G C L) 

Lung Abscess — Seventy-seven cases of 
nonmalignant lung abscess are analyzed 
Two-thirds of these were putrid The routme 
treatment was primarily medical, surgery being 
employed when medical treatment failed or 
complications such as empyema occurred 
The total mortality was 28 5 per cent Late 
results are given in 43 cases — A Remew of 
Sexenty-scien Conseciihite Cases of Pulmonary 
Abscess, A G Bryce, Brit J Tuberc , Octo- 
ber, 1939, 33 197— {A P) 

Lung Abscess — The absence of symptoms 
and the disappearance of the roentgen ographic 
findings of a lung abscess and its surrounding 
pneumonitis are usually accepted as evidence 
that an abscess has healed However, the 
number of recurrences reported suggest that 
these criteria are insufficient For many years 
bronchography has been used to determine the 
effectiveness of thoracoplasties in the closure 
of cavities, to demonstrate both tuberculous 
and nontuberculous bronchiectasis, and to 
study the various phases of lung abscess, but 
there is no account in the literature of such 
routine studies in apparently healed abscesses 
Amberson et al quite regularly demonstrated 
residual cavities or bronchiectasis in cases of 
apparently healed abscess with bronchography, 
but have not reported their work Therefore, 
a group of 6 cases of lung abscess are reported 
and the results of bronchographic study pre- 
sented In all these cases the abscesses were 
considered healed according to the usual 
criteria, but bronchograms showed either 
bronchiectatic defects or remnants of cavities 
The latter probably represents an arrested 
stage of the fibrotic contraction of the cavity 
and should be regarded as less than theoret- 
ically complete healing Such residua are not 
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as common ns bronchicclasw 1 In. hroncUac 
tatic remnant is tsplnined 1)\ I’lnntr' totnept 
of the unit\ of fironchopulmo.nrA supptin 
lion Ht dtmonslnttd tint 11 phist of 
broncllopulmomr^ suppuntion ire prt-'cnt in 
some dcRrcL in bronchopulmon iri seppuntne 
lesions, the predominance of one pln^e deter 
mining the clinical diagnosis fiie permanence 
of bronchiectasis is \sel! knwsn and the tend 
cnc\ to rcacliealion has been reiwrteel be 
man\ Reports of cure are pro’nlde ba^td 
largeK on the disappearance of semptoms 
rather than the disappear met of bronclnec 
tasis It seems logical, therefore, to regard 
bronchicctatic residues from lung ahsccsse-s as 
potcntialh dangerous It is belieecd that 
bronchographic stude should be emphned 
routincle to determine the stale of bro ichi and 
lung after the s\ mptoms and roentgeiiographic 
shadoees of acute suppurative pulmmian eUs 
case have disappeared — Drci.cl Pi,rapl ic id\ 

of Appartnth Healed /.on; Ihscesscs, R U 
Fraiif.hr, Iv. J If 5c , Jrth, fPdO, IPS 

P5— (C r M) 

Lung Abscess —\is\\anathan cites Max- 
well’s classification, pnmarilv an anatomical 
one Of 32 cases in his senes 20 were unilocu- 
lar, 24 peripheral and 30 commumcalmg with a 
bronchus In 10 cases an upper lobe was in- 
volved and one was dcfimtch apical The 
commonest age group was thirtv to thirtv nine 
There were 26 males and 0 females It is 
thought that manj cases result from an abor- 
tive pneumonia in pneumonitis and Soidding’s 
disseminated focal pneumonia In 20, the 
onset was sudden, in 8 insidious Fever vvas 
the commonest initial symptom, usuallv pre 
ceding cough bv about two weeks In 26 
there was purulent sputum and in 22 it vvas 
foul Haemoptysis occurred in 16 but was the 
initial sjmptom onlj once Four patients 
showed clubbing of fingers A dull continuous 
chest pain was common, differing from or- 
dinary pleuns} Phjsical signs were variable 
and occasionallv absent Feeble breath sounds 
and diminished vocal resonance were as com- 
mon as the tj-pical cavitv signs In 6 cases 
the roentgenographic evidence was completclj 
decisive, m the others confirmatorv Rapidlv 
spreading changes suggest pulmonarj gangrene 


Surgicl dr,i!n'’f ' v .i'- u'^ed m 10 v ith S death 
I’mumotliorax w is gum in ! v ith <!< 'ih 
Medic il tnatmint v a trnd in 18 of . Imm 
S complitth rirovtrtd, 3 hit p-iunturth , 
hkftaj unst advice end 7<hid lli gemr~>lh 
.igried that nii dii-'l treatrnint i Hit ch nce 
in the earlv st ig t ■, Rr t ami p i t'lral dr''inage 
are the fir^t nitaurc 1 he er tnic-'l •’ml 
sulplu'.ianmk group of ikug-- ami intr'’ve'’o is 
{uaiacol have beta ii'fd In sujtiblt 
bro.icho cop'c (intn-'ge and .aspiritio i '"■t 
I ffectiv e 1 f there u not ma'l rd impro tmeat 
after six wiels' medical treatnieat, ‘'urg.c.al 
drainage u indicatid Xrtificial p leumothorax 
is succt sful in a small p'-rcentage, not i tar the 
ptnphc'v and with fret bronchia! coaimunic- 
tion \ 'erics of roeatgeaographic rcproduc 
tiois accompanies the piper — llscess cj t>e 
/me, R \ tsaro! a’.! 01 , Tulenle, Morel, 
l9'i9,ZQ 26K--H P) 

Lung Abscess — \n anaiv'is u p'-e'-cated 
of 88 cases of lung abset- s, of these 57 per Cent 
arc well or improved and 11 per cent dead 
\bscessts developing as complications of Jung 
tumors or tho c originating from a long stand- 
ing bronchiectasis were excluded, also all cases 
complicated bv tuberculosis or resulting from 
a generalized 'cpticaemn However, no at- 
tempt vvais made to separate the cases of pul- 
monarv gangrene from those of ab-cc'S, for it 
seems that no clear cut dividing line can be 
drawn between them m the raajoritv of in- 
stances There were SS males and 30 females 
m the group and all but 5 were adults \1- 
though lung abscesses usuallv occur in the 
lower lobes, m the present series the upper 
lobes were found more frequcnllv involved than 
the lower The importance of respiratorj in- 
fections, such as pneumonia, in thcaeliologv 
of this disease was noted m the group, 40 per 
cent gav'c a historv of pneumonia Other con- 
ditions found to be factors m the production 
of abscess were operations on the upper respira- 
tor) tract, cspeciaih tonsillectomv and oper- 
ations m other parts of the bodv, mainlv 
abdominal In quite a large group the precipi- 
tating factors were unknowai In cases fol- 
lowing tonsillectomv and other operations on 
the upper respirator) tract, the cv idencc fav ors 
aspiration of infected material as tho most likelv 



ABSTRACTS OF TUBERCULOSIS 


13 


cause Probably the most important single 
step in the pathogenesis of the majority of 
lung abscesses, however, is atelectasis This 
may follow the plugging of a bronchus or 
bronchi, it may occur in the course of pneu- 
monia if bronchi are plugged by tenacious 
exudate , it may follow the aspiration of vomitus 
or a foreign body The bacterial flora of the 
cases studied varied Streptococcus mridans 
was very prominent in the sputum, it was at 
times aerobic and at other times facultatively 
anaerobic However, anaerobic streptococci 
and Gram negative baciUi were the organisms 
most frequently found in the abscess itself 
Fusiform bacilli and spirochaetes in significant 
numbers were found in about one quarter of 
the cases, these organisms apparently playing a 
secondary r61e The symptoms and signs in 
these cases presented nothing unusual Cough 
was generally the earhest symptom and chest 
pain occurred frequently The sputum was 
usually profuse and frequently offensive, but 
not always so Gross haemoptyses were not 
uncommon The pulmonary signs were very 
meager in many patients, the most common 
signs were dulness (43 per cent) and riles (40 
per cent) The chief reliance for demonstrat- 
ing the abscess proved to be the X-ray and 
frequently multiple films and positions were 
necessary The most important X-ray change 
during the evolution of the abscess is at first 
an ill defined area of increased density vhich 
later becomes sharply demarcated, and m 
which there may finally develop a cavity with 
a fluid level Care must be taken not to con- 
fuse the findings with tuberculosis or carcinoma 
Bronchiectasis, with secondary abscess, is best 
differentiated by the long history and by lipi- 
odol study The importance of prophylaxis 
IS stressed This concerns itself mainly vith 
eradication of infections in the nose, throat 
and mouth especially before operation The 
type and depth of anaesthesia and the position 
of the patient during the operation are impor- 
tant The aspiration of secretions from the 
trachea during and after operations and inhala- 
tions of carbon dioxide are frequently neces- 
sary When the disease is established the 
general methods useful in combating an 3 pro- 
longed infection apply, and the patient should 
have a carefully supervised course of postural 


drainage Steam-inhalations and ammonium 
chloride by mouth may make the secretions 
less viscid Routine bronchoscopj’’ is a very 
important step for localization of the abscess 
and may promote better bronchial drainage by 
permitting the sucking out of plugs of mucus 
and pus and the cauterizing of obstructive 
granulations Arsenicals were not used rou- 
tinely but only where spirochaetes and fusiform 
bacilli were numerous There were 13 such 
cases The mainstay of the medical treatment 
was, however, postural drainage and this was 
made as nearlj' continuous as possible Sur- 
gical treatment is often withheld too long 
This should be considered when a patient 
fails to show improvement after three to five 
weeks of conservative treatment, though the 
interval wiU vary from case to case The 
trend now is toward earlier operations, but it 
should not be so early that the patient is not 
given a good chance for recovery under a 
medical regimen The aim of surgical treat- 
ment should be to provide adequate drainage 
without contaminating the pleural cavity 
This can usually be accomphshed safely and 
efficiently by a two-stage operation, using the 
actual cautery for incision into the abscess 
Chronic abscesses are more difficult to cure 
than earlj ones, hence the longer the duration 
prior to treatment the less favorable the prog- 
nosis Multiple abscesses are also difficult to 
treat as are those complicated by pre- or post- 
operative haemorrhage and chronic alcoholism 
Of the 50 successful results, 32 received med- 
ical treatment and 18 surgical treatment Of 
the 38 unsuccessful cases, 25 received surgical 
treatment Twelve of these had a preliminary 
course of medical treatment, however The 
earher treatment is instituted and the more 
carefully prophylactic measures are observed 
the better the results will be in curing and 
preventing this disease — Lung Abscess, Anal- 
ysts of SS Cases, A M Ftsficr 6L G G Finney, 
Bull Johns Hopkins Hasp , May, 1940, 66 
263— {J S W) 

Chronic Pneumonitis — The autliors define 
chronic pneumonitis as an infectious process 
of the lung leading to sclerosis with or without 
formation of bronchiectasis and cavutics The 
conception of pneumonitis includes not onh 
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chronic suppiirition of the lung, hut >h>-a--s 
gmgrtne uml other pithologinl cfunhtioti*: 
Ihc pnmmococcu'; is pri-'inl in bO or 90 pir 
cent of eves, .nul the streptococcus, suphilo 
coccus nnd rnetll uidtr’s pneuniolncillus nn\ 
occur Among the simptom* de crilnd ire 
moderate cough, frequent or parou-nnl, with 
ocpectorition, which nn> b( mucous, niuco 
purulent, Woods or foul leser, anorem 
and amcniia reflect the constitution il damage 
Clubbed fingernails .and c\ anoMs mas appear 
carls Pam res cals ins ols enicnt of the pleura 
Plijsical c.\ammation shows diminution of 
thoracic clasticits, atrophs, muscular contrac- 
tion and alteration of the breath sounds 1 he 
follossmg processes art able to produce chrome 
pneumonitis lobar pneumonia, lobular bron- 
chial pneumonia, hpoid pneumonia, infected 
atelectasis, abscess, the suppuration of cancer, 
hsdalid csst, pneumonoconiosis, ssphililic 
pneumonia, pneumoms cosis and pneumonia 
from ssar gas — coiiceplo eel id I’e las 
MumonUts crSi.tcas, If Ccla\a S. I Oteuti , 
Rci’ Med Ld Aw, I'liitist, 19 u, [•'o 24 
I0S7~(E C n 

Pneumonia —Pneumococcus pneumonia m 
the U S A IS incomparablj more frequent and 
serious than in Prance Studies of funda- 
mental importance as ere carried out bs Bullossa 
and Greenbaum at the Harlem Hospital m 
Ness \orlv Cits, bs Finland and his collabora 
tors m Boston and bs CorsUos and Birn- 
baum of New York Citj Acute lobar pneu- 
monia has in the U S A an ascrage 
mortalit} of 30 per cent The gras its of the 
illness has stimulated considerable laborators 
research on the pneumococcus Pneumococcus 
pneumonia takes three clinical forms lobar, 
atypical and bronchopneumonic The onset 
is usualls a tracheobronchitis, grippe or a 
“simple cold in the head ” Finland states that 
atelectasis is a frequent complication of pri- 
mary lobar pneumonia sshich e.splains certain 
unusual physical signs and occurrences in the 
clinical course Certain episodes of acute 
d 3 'spnoca or even sudden death maa be pro- 
voked bj' atelectasis m the course of pneumonia 
At the Boston City Hospital, 62 cases of pneu- 
monia with atelectasis ha\e been observed 
between 1929 and 1936, and 47 of these haac 


•■hown atclcctiM of airatng drgrtta at au- 
top a Conllo. laplumd the mcdpni'm of 
aUket PI > b\ compU i*’ oh iruction of a bron 
chus, the aUi. dar gan^ hti ij ah orbed b\ the 
blood *,triam 1 xp rinn-ntalK, Coralto, p-o 
«luctd lioth .ateh ctasis pud loli-’r put unouia 
in dog In .an inocuhtiou of airuknt pucu- 
monic •■piitiini In the m.v horn, PttUtt'''-'s 
and putumoui i arc p'oaol td In oh Iructio i of 
a bronchu' tn ■’muiotic fluid or In tp tk’rnal 
cell- I rom a thcrap' iitic aspect it is most 
imixirtant to idtutifa the partiailar tape of 
pneumococcus 1 inland states that th.'c arc 
33 tapes In o’^der of frcqucnc> thca arc tapes 
1, 2, a, S, 6, *> In infants the ordtr of fre 
que ica is 1,6,11,19,3,4,7 The treatment 
used IS anti pneumococcus •■crum of the hor^c 
I inland uses intraacnous injection of 'crum 
Bullowa u-es intramuscular injection in earlv 
case- Contraindications to serum include 
a era graae illne-s, asthmatic , tho e not de c"'- 
sitired to hor-e serum, the a era old and tho c 
aaath other organic diseases Oxa gen is used 
for anoxaemia To prevent broncliial ob- 
struction the patient lies on the healtha side 
Hospitals m the L S \ are aaell organiaed to 
handle pneumonia In the U S pneurronia 
ranks third, but m France it is much less 
common — Tratloi a t dcs pi eun ococaes p i’- 
tioi.aires d'aprh Us tra-a n aiifrscans rlcet 'x, 
0 Moiioi, Ire/ vM dir de I’app resp r , 
}93S, 13 10 6, 466 —{J £ F) 

Pneumonia —In Janu-'ra IO 39 m epidemic 
of a mild disease of the rcspiratora tract oc- 
curred in PhiladelpliP , this reached wide-pread 
proportions m Februara Similar outbreaks 
were reported in other citie- Since niobt pa- 
tients were not ill enough to seek medical aid, 
It was not possible to learn the true extent 
of this pandemic Chnicatla , thc:^c eases were 
similar to a series of patients with atapical 
pneumonia reported in 1938 In two cases of 
the latter group, a filterable amis, different 
from the influenza a irus, was isolated In the 
1939 epidemic, at the Jeffer-on Medical Col- 
lege and Hospital, there were 407 cases, among 
the internes, nurses and medical students 
Oalj about 100 were ill enough to be admitted 
to the hospital The period of incubation aa’as 
uncertain The disease was pnmarila an in- 
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flammation of the mucous membranes of the 
respiratory tract, usually of the nose, pharynx 
and larynx, occasionally including the trachea 
and bronchi, and in a few cases the bronchioles 
and lungs Constitutional symptoms were 
usually m proportion to the extent and in- 
tensity of the mucosal lesions The chnical 
course was remarkably uniform in most cases, 
differing chiefly m severity The patients were 
classified as mild (ambulatory), moderately 
severe and severe Seventy-five per cent were 
mild These cases would ordinarily be re- 
garded as colds but because of their coinci- 
dence with more severe, but clinically similar, 
infections they were regarded as part of an 
epidemic of a single disease entit> The 
sjmiptoms were referable to inflammation of 
the upper respiratory tract There was oc- 
casional dry cough but rarely fever The ill- 
ness lasted from one to several daj s About 
100, or 25 per cent, were sick enough to go 
to bed Of this number, 25 had tracheobron- 
chitis and 25 had tracheobronchopneumoma 
The onset in most cases, as in the mild form, 
was insidious Over 70 per cent of this group 
had persistent hacking cough Onlv 27 raised 
sputum, but never more than 30 cc a day 
The chief symptoms were anorexia, muscular 
soreness from coughing, vomiting and diar- 
rhoea Fever lasted on an average two and a 
half days m patients without involvement of 
the lungs, four and six-tenths days in those wnth 
tracheobronchitis and eight and two-tenths 
days m those with pneumonia The tempera- 
ture usually ranged between 101° and 103°F 
The sputum, when present, was not charac- 
teristic and was occasionally blood tinged 
The leucocytes ranged between 5,000 and 
8,000, often with a slight mcrease m proportion 
of the polymorphonuclear cells In 25 pa- 
tients who developed pneumonia, the onset 
was insidious and signs of spread to the lungs 
appeared after several days Fever was 
continuousl}’^ high or occasionallj remittent 
and the temperature declined bv Ij'sis The 
disease with pneumonia lasted from two to 
seventeen days, with an average of eight and 
two-tenths days AH blood cultures w'ere 
sterile In a number of cases relapse, with 
mild nasopharyngitis, occurred after several 
weeks The number of leucocytes was usu- 


ally normal or slightly increased toward the 
end of the fllness Three patients developed 
jaundicefiveto seven days after the beginning of 
symptoms of nasopharyngitis, the chnical course 
was then typical of catarrhal jaundice In 5 
cases, after several days of the mild symptoms, 
typical acute follicular tonsillitis with leu- 
cocytosis developed Aside from demonstrat- 
ing the absence of the influenza virus, aetiolog- 
ical studies gave no decisive results Various 
bacteria were grown but none was con- 
sidered to be of aetiological importance There 
was a remarkable scarcity of pneumococci 
Treatment was symptomatic Sulfapyridine 
and serum were tried m a few of the patients 
wnth pneumococci in the sputum, but the ab- 
sence of a prompt response suggested that the 
pneumococci were of no aetiological signifi- 
cance This epidemic disease is considered 
to be a chnical entity similar to epidemic 
influenza but caused by a different agent 
There were no deaths in the entire series The 
disease should be given a temporary general 
name, such as grippe, as differentiated from 
true influenza, until the aetiological agent is 
discovered This agent is most probably a 
filterable virus — An Epidemic Disease of ihe 
Respiratory Tiact, H A Reimann &. W P 
Havens, Arch Int Med , January, 1940, 
65 138 ~{E R N) 

Pulmonary Lues — Although this disease 
was first suspected by Paracelsus early' in the 
sixteenth century, it was recognized as a 
chnical entity only within the last century, 
mainly through the exhaustive study of 
Virchow Later, following the discovery of 
the bacillus of Koch, there was doubt regard- 
ing many diagnoses of pulmonary lues, and 
tubercle bacilh were found in the sputum of 
several of these cases Some investigators 
beheved that tuberculosis was superimposed 
upon the luetic process in the lungs, thus 
creating a confusion of the two conditions 
When Schaudinn discovered the spirochaeta 
many chnical pictures appeared to have been 
cleared, but Koch and others threw doubt on 
the theory that the spirochaeta often found in 
pulmonary lesions was specific Contempo- 
rary opinion as to the incidence of pulmonary 
lues varies, obser%ers have found it at au- 
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topsy m from 1 per cent to 10 per cent of 
iuetics It IS more frequentlj considered a 
complication of hereditary lues, shoeing a 
predilection for the midzone and the loner 
third of the lung, predominantly on the right, 
it occurs more often in men than in women, and 
in the age group, forty to fifty j ears Wien 
pulmonary lues develops m a tuberculous lung, 
it often reveals latent lesions and increases 
their activity On the other hand when 
pulmonary tuberculosis develops during the 
primarv or secondary stage of lues, it assumes 
an exudative form, while during tertiary lues 
It frequently appears as pulmonary fibrosis 
A complete case report is given of a fifty-eight 
year old wnman in whom advanced pulmonarj 
tuberculosis was diagnosed Death occurred 
after a feiv days of observation from cardiac 
failure At autopsy a hypertrophic heart and 
diffuse fibrosis of the right lower lobe were dis- 
covered Histology apparently demonstrated 
pulmonary lues S> philis of the lung, though 
rare, should not be so difficult to diagnose, as 
many still claim Anatomohistological exami- 
nation without doubt affords all the necessary 
information for diagnosis, as well as for the 
differentiation of this process from others — 
La stfiMe del polmone, V Agncllo, Lolla 
contra la lubcrc , June, 1939, 10 512 — (S L ) 

Pulmonary Actinomycosis — The authors 
report a forty-three year old white mechanic 
with fever, cough, chest pain, loss of weight 
and fatigue Three physicians who examined 
him made a diagnosis of right basal pleurisy 
Aspiration } lelded bloody, purulent fluid 
Radiological examination showed an obhterat- 
ing pleuritis in the base of the right lung 
Sputum examination was negative for tubercle 
bacilh on several occasions Bronchoscopic 
aspiration showed normal bronchial mucosa 
Bronchography demonstrated the pleural 
lesion A month hter a tumor with the char- 
acteristics of anthrax appeared in the lower 
lateral region of the right thorax, aspiration 
of which yielded negative results Several 
bacteriological examinations were made, and 
also culture on Sabouraud’s medium, with 
negative results The patient became gradu- 
ally worse and the lesion grew in size Finally 
examination showed the presence of the ac- 


tmom\ ces in the evacuated pus — Adinomtcosts 
plctiro pulmonar svnulando cn sit eoiiitciizo 
««o tuberculosis pulmonar, F Martimz S. F 
Domtmcis, Ree de lubcrc , January, 1939, 1 
33 -(£ C I ) 

BronchiUs —Eosinophilic catarrh of the 
bronchi is in no waj identical with asthma 
This s\ ndrome arises in so-called allergic con- 
stitutions and IS dearlr to be differentiated 
from asthma There are eosinophiles in the 
sputum but not always m the blood A cer- 
tain relationship to tuberculosis is probably 
present but not alwars easily proten In 
bronchitis mucinosa or fibnnosa plasiica bron- 
chial casts are often coughed up, which can be 
recognized as ramifications of the bronchi 
to the finest bronchioles Constitutional 
make-up pla\ s an actiological r61e in this form 
also Bronchial spirochactosis is caused b\ 
the Spirochacta CastcUam and is recognizable 
immediateh on examination of the sputum 
The spirochaetes, longer and thicker than 
Spirochacta pallidum, are demonstrable with 
gentian \iolet and by Romanovsky' method 
The therapy is the same as for other spiro- 
chaetal bronchibdes, namely neosalvarsan — 
iJbcr scllenc Bronchialcrkrankungcn, G 
Schroder, Deutsches Tuberk -Bl , March, 1939, 
13 61— (R K) 

Infectious-Allergic Bronchitis — In 4 mem- 
bers of a family an infectious-allergic bronchitis 
with eosinophiha and loud rales was obserxed 
The cause of this disease could not be revealed 
—Einc cigcrartigc iijcktios-allergischc Bron- 
chitis, P G Schmidt, Zlschr f Tuberk , Jan- 
uary, 1940, S4 155 — (G C L ) 

Congenital Bronchiectasis — From tlie casu- 
istics of 66 of the author’s cases and from re- 
ports in recent literature the arguments for 
the congenital nature of bronchiectasis are 
discussed The frequency of the simultaneous 
existence of malformations or anomalies and 
bronchiectasis, as well as the frequency of its 
familial incidence and of its occurrence in 
identical twins, support earlier observers’ 
conception of its congenital nature The coin- 
cidence which IS relatively frequently observed 
between bronchial asthma and bronchiectasis 
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IS possibly explained by a bacterial allergj' 
m the bronchiectatic patient Observations 
on the incidence of chronic sinusitis in patients 
iMth bronchiectasis show striking agreement 
with the results which Kartagener’s clinic 
reported earher The same also holds in 
relation to the size of the frontal sinus, which 
IS considered to be an indicator of the impor- 
tance of a constitutional factor in the aetiologj’’ 
of bronchiectasis — Erfahrungcn an wetleren 
BronchieMasie-Paiienten, J Easier, Bettr z 
Khn d Tuherh , 1939, 93 630 —{R K ) 

Aspergillosis in a Skunk —Aspergillosis in 
the lungs has been reported in practicallj all 
domestic animals, including dogs, and has been 
frequently reported in all the avian families in 
Europe and the United States The authors 
report its appearance in a skunk A cat was 
persuaded to serve as foster mother for 5 
orphaned baby skunks When about one 
month old they were operated upon for removal 
of the scent glands The wounds healed v ell in 
all but one Ten days after the operation 
this animal died A dirty-gray diarrhoea rvas 
present and autopsy revealed all organs normal 
except the lungs In the lungs there vas a 
marked greenish discoloration with haemor- 
rhage in the marginal areas of all the lobes, 
the alveoli were filled with a greenish watery 
fluid, and the primary and secondarj bronchi 
showed catarrhal inflammation and a mucous 
exudate of greenish color Myceha of the 
mould could be demonstrated with cover-shp 
preparation and was identified as Aspergillus 
fumigatus The animals had been kept in a 
basement with a concrete floor The floor was 
damp and a mouldy gram was found on the 
floor which apparently was the source of the 
infection — Pulmonary Aspergillosis in a 
Skunk, A J Durant & E R Doll, J Am 
Vet M A , November, 1939, 95 645 — 

iL F B) 

Cancer of Lung — In older to determine 
the effect of roentgen therapj on the histologi- 
cal picture of lung carcinoma, 21 patients who 
had received roentgen therap\ and 64 non- 
irradiated patients, used as controls, were 
studied postmortem Five irradiated meta- 
static lesions from carcinoma of the lung were 


also studied All the cases, with two excep- 
tions, were treated with 200 kv Most of 
them were treated with 25 ma with a few 
exceptions in which 5 and 10 ma were used 
The primary tumors were usually treated by 
using three 15 by 15 cm thoracic portals, 
located anteriorl}', posteriorly and laterally 
In general, the histological changes produced 
bv roentgen therapy were degenerative m the 
acute stage and retrogressive in the later stages, 
accompanied in some cases by profound altera- 
tions in cell type Among the 64 nomrradiated 
controls many instances of degenerative and 
retrogressive changes were seen which re- 
sembled those observed in the radiated cases, 
yet the total pictures were different In 
evaluating the changes seen in irradiated 
tumors, some reliance was placed on the com- 
parative appearance of their metastases and 
on biopsy sections secured prior to therapy 
The most acute changes consisted of inter- 
cellular and intracellular oedema, vacuolation 
of cytoplasm with an increased afBnity for acid 
dyes and some actual cell necrosis The later 
stages were those of disorganization of the 
architecture of the tumor and alteration of 
cell type Frequently, adenocarcinomata lost 
their ductal or tubular appearance and became 
more undifferentiated and in squamous cell 
carcinomata the arrangement of cells into 
squamous epithelium-like layers was lost 
The cellular changes foUownng irradiation w'ere 
those of anaplasia or increase m undifferentia- 
tion, rather than metaplasia The cells be- 
came enlarged, some reaching giant size The 
nuclei became more chromatic and were some- 
times pyknotic The nuclei tended to be 
enlarged, and multiple nuclei, ring nuclei and 
eccentrically placed nuclei were common phe- 
nomena In the later stages there was also 
an increase of fibrous connective tissue in the 
tumor In none of the 21 cases, in which doses 
up to 5000 r were used, w’as there complete 
destruction of the tumor The smallest dose 
which produced visible damage was 1490 r, 
but the carcinocidal dose is probablj above 
5000 r Study of 5 irradiated metastases re- 
v'caled one skull lesion which appeared to have 
been completely destro 3 'ed bj' a dose of 3800 r, 
there was no effect on the other 4 metastases 
Study of the tissues and organs adjacent to the 
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irradiated tumor revealed no changes aside 
from those usually seen m the skin following 
radiotherapy Squamous cell carcinomata and 
adenocarcinomata were more radiosensitive 
than the undifferentiated carcinomata which, 
contrary to expectation, were either highly 
radioresistant or highly radiorccuperativc 
The average period of survival after the onset 
of symptoms m the 53 nonirradiitcd controls, 
where data were available, was 10 5 months 
The 21 patients treated with roentgen rays 
survived for an average of 11 9 months after 
onset of symptoms Careful study of the 
individual cases reveals that even this slight 
difference in survival time is only apparent, 
and that roentgen therapy in this series had no 
beneficial effect — Effects af Roentgen Therapy 
on Htstohgic Picture and on Surmal in Cases 
of Primary Carcinoma of Lung, P Steiner, 
Arch Ini Med, July, 1940, 66 140 — 

{H R N) 

Cancer of Lung — The observations are 
based on 88 cases In 68 cases there was 
histological proof of the diagnosis of pulmonary 
carcinoma, in the remaining 20, there w’as 
strong chnical and roentgenological evidence 
Weight loss IS a common sjnnptom, loss of 20 
pounds or more usually signifies the presence of 
abdominal metastases Chronic hoarseness, 
found in 10 per cent of this group, almost 
always signifies envelopment of the laryngeal 
nerve by the tumor mass Haemorrhagic 
pleural effusion is almost pathognomic of malig- 
nant neoplasm The most essential factor m 
the development and variability of tlie X-ray 
picture IS the degree of bronchial occlusion 
This determines the degree of secondary atelec- 
tasis and the amount of secondary abscess 
formation Primary interest centered in the 
effect of roentgen therapy which was employed 
m 42 patients in this group The dose ranged 
from about 1,200 to 16,000 r There has been 
increasing recognition of the inefhcacy of weak 
irradiation and the higher dosage has been used 
to a greater degree Duration of life after the 
onset of symptoms in the patients w’ho were 
treated was about the same as m the untreated 
patients As a curative treatment, roentgen 
therapy w as a complete failure There may be 
an effect in the form of some symptomatic rehef 


which IS caused bj a release of bronchial 
occlusion and clearing of atelectasis following 
some shrinkage of the tumor Three patients 
reported disappearance of svmptoms following 
roentgen therapj’ However, this occasionally 
occurs without an> therapy ^\ny roentgeno- 
graphic changes which follow roentgen therapy 
seem to be due to clearing of the atelectatic area 
rather than to any real destruction of the 
tumor Radiation sickness in the form of 
nausea, abdominal distress, severe headaches 
and general weakness was frequent in this 
senes Anaemia develops and transfusions 
have to be emploj ed The patient wath hope- 
less pulmonarj cancer dies an easier death 
without treatment The literature offers no 
unequivocal example of cure of pulmonary 
cancer by roentgen therapj Duration of life 
following diagnosis may be considerable with- 
out an\ treatment The authors do not wish 
to discourage further work in tlie field of 
roentgen therapj m tins disease At present, 
the surgical removal of operable tumors must 
be the treatment of choice — Bronchogenic 
Carcinoma, R Bloch & G Bogordus, Arch 
Ini Med , July, 1940, 66 39 —{H R N) 

Cancer of Lung —The carlj recognition of 
bronchogenic carcinoma has not kept pace 
with the increasing realization of its frequent 
incidence The authors m a stud\ of 23 proved 
cases, emphasize the protean manifestations 
of this condition m part explanation of the 
failure to make earlj' diagnoses It has ap- 
parently been established that there is a real 
increase in the frequency of cancer of tlie lung 
The aetiological factors remain obscure The 
relatixe importance of chronic inflammatory 
processes, inhalation of irritating substances 
and hereditarj susceptibility ha\e their sup- 
port The primary growth is located more 
frequently on the right than on the left side, 
according to most statistical analyses The 
site of predilection is the main bronchus or its 
larger branches The hilar tjqie of lesion is the 
most common The main bronchus and the 
bronchus to the lower lobe on each side are the 
favorite locations for the neoplasms Other 
varieties of primary growths are described as 
lobular and nodular, and are found in the 
peripheral lung fields, varying in appearance 
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from a similarity to miliary distribution, or 
infiltrative, to nodular, and even diffusely 
infiltrative or pneumonic in tj^ie Histologi- 
cally squamous, adenocarcinomatous and 
anaplastic varieties are recognized The squa- 
mous cell type of tumor is the most common, 
but the classification of a tumor must be ac- 
cepted with reservations, because different 
sections may present different microscopical 
features A common cellular origin from 
epithelial basal cell deposits would predispose 
toward pleomorphism The primary lesion 
spreads by way of the peribronchial lymphatics, 
and peripheral tumors often simulate meta- 
static or pleuritic growths Pleuritic involve- 
ment may induce effusion into the pleural 
cavity Extension to the regional and medias- 
tinal lymph nodes is common, and mediastinal 
tumors may attain considerable size The 
tendency of bronchogenic carcinoma to cause 
widespread and earlj’ metastasis is well known 
The situation of the lung in the circulatory 
sj stem would favor generalized haematogenous 
dissemination Metastatic bronchogenic car- 
cinoma IS worthy of consideration in the case 
of any obscure intraabdominal lesion Second- 
ary pathological features are common, the 
tumor mav obstruct the bronchus b^ intra- 
bronchial growth or bj invasion of the wall, 
producing constriction Obstruction causes 
defective drainage with consequent infection 
Chronic bronchiectatic, suppurative, pneumonic 
and pleuritic phenomena in anj combination 
may ensue Atelectasis ma) complicate 
tlie obstruction and perpetuate the infec- 
tion The a\erage age of the 23 cases in the 
senes was fift>-one, cand all but 4 patients were 
males These tumors occur at an earlier age 
than one generalh associates with malignant 
growth Haemoptjsis is the chief subjective 
sign In this series, haemopU sis occurred in 34 
per cent of the cases Djspnoca occurred in 
38 per cent, and was the presenting complaint 
twace Pam in the chest pro\ed sea ere in S 
cases, in 5 of which it was the presenting com- 
plaint Productne cough was present m 9 
cases Hoarseness occurred m 5 patients 
Ihirtccn per cent of the patients had no sa mp- 
loms referable to the rcspiratora tract In S 
cases there aaere presenting complaints due to a 
remote metastatic manifestation of the disease 


The direct roentgen sign is the presence of a 
fairly homogeneous shadow, well defined, 
usuallj at or near the hilum This shadow 
may send extensions into the lung field In- 
directly there may be produced emphj sematous 
or atelectatic phenomena resultmg from partial 
bronchial obstruction The atelectatic process 
is of slow development when compared to the 
atelectasis of foreign bodj origin Mediastinal 
shift IS greater with lesions of a lower lobe than 
with lesions of an upper lobe Complete or 
partial collapse of the lung creates a fav orable 
nidus for infection Pleural fluid maj be the 
result of extension of parenchv mal infection of 
the lung or maj be the result of pleural metas- 
tasis In the series, there was direct roent- 
gcnographic evidence m onl}' 6 cases In 13 
cases the presence of tumor could be inferred 
only from evidence of secondarv pathologcal 
processes Bronchoscopic examination should 
be done m all cases of obscure mv olv ement wath 
evidence of bronchopulmonarj pathological 
change — Bronchiogcmc Carcinoma A Dtag- 
iiosltc Enigma, E L Jenhnson S. 4 E Tinn- 
ier, J A M 4 , December 30, 1939, 113 
2392— {G L L) 

Cancer of Lung — The onl} adcqu''te meth- 
ods av'ailable in tlie fight against cancer arc 
radium, X-ravs, fulguration and surgical 
excision All forms of irradiation have up to 
the present time failed complctclv as curative 
agents High voltage roentgen thcrapv doc.- 
not prolong the hv'cs of patients with carcinoma 
of the lung, because the great majonti of the 
tumors arc radioresistant The failure of ir- 
radiation is not surprising, since the adminictra- 
tion of a dosage sufiicicnt to dcstroj the tumor 
without irreparable damage to tlie surrounding 
tissues IS practicalh impossible. T'catmcnt 
ofprimarv carcinoma b\ endobronchial fulgura 
tion IS, in the opinion of the author*-, pracl'cal 
onlv in cxtrcmch rare ca^e*; The ojlloal fo- 
the patient is now much br'ghtcr ■'.ath the 
introduction of surgical excision of lent, In-ue 
as a practical procedure Its future v di twill 
depend on three factor- (1) <arh di't’-o**- 
before metastasis Irs ocairreef (2) a >-ci'’tivr’ 
low operative mortahtv rate, and f') rnvc’ 
able chance of cure will out cxce ‘t e [>'■* 
manent disabiiilv 1 he gt ''*nil o,n r o i r 
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IS thit all primary carcmonntn ari«c from a 
single undifftrcnlnted parent cell located m 
the basal h\cr of the bronchial epithelium 
From a clinicopathological standpoint the 
symptoms and signs ma\ be dnided into 
seacral stages (1) Ihc stage before bronchial 
occlusion, characltnrcd In irritating cough, 
clear, thin, mucoid sputum, nith later blood 
streaked sputum following increase in growth 
and ulceration, phasical manifest itions and 
roentgenographic changes arc not present 
during this stage (2) 1 he stage of bronchial 
occlusion, aaning from partial occlusion with 
cmplnscma to complete occlusion with ate- 
lectasis and usualh with sccondarj infection, 
characteristic s>mptoms, phjsical signs and 
roentgenographic manifestations accompain 
the \ arsing degrees of bronchial occlusion 
(3) The stage of extension or mctastascs, with 
its \arjing sjmptoms and signs iinimjwrtant 
climcalK because indicatis e of a hopeless 
prognosis In considering the effects of bron- 
chial occlusion It is important to realize that 
the ses eritj of s\ mptoms and the prominence 
of changes will be directh proportional to the 
size of the affected bronchus The authors 
present an analjtical studs of a senes of 75 
cases, all prosen histologicalls , the ratio of 
men to women being 2 6 to 1 Fifts-scscn 
lesions were located in the stem bronchus and 18 
peripheralls Cough was present m 87 per 
cent of the entire group, feser in 53 per cent, 
chest pain or discomfort in 44 per cent, 
haemoptjsis in 38 per cent and djspnoea or 
wheezing in 38 per cent (frequcntl} an earlj 
symptom) Roentgenographic changes sscrc 
present m 96 per cent Approximatcls three- 
fourths of all pnraar> lung tumors are situated 
in the major bronchi, so that thes' can be 
bronchoscoped In this series of 55 stem bron- 
chus lesions a biopsy of tumor tissue ssas 
obtained in 53 instances Bronchographj 
should be used onlj if the results of bron- 
choscopj are negatn e The demonstration of 
malignant tissue m the sputum has in a limited 
senes of the authors’ cases proved disappoint- 
ing Aspirational biopsy is a dangerous pro- 
cedure, since pleural infection maj follow 
withdrawal of a needle from an infected lung 
Exploratory thoracotomy was carried out in 
38 of the 75 cases in this series Before 


ihoracotonn is done, one '•hould be sure tint 
then IS no clinical cndcicc of mctasta'^is 
In the group of 75 c.ise , lung rejection was 
earned out in 21, patunio ii ctomv in 17 and 
lobectoms iti 1 I ulguratioii i as po'sihle 
m onh one instance In tin final anah'is 
there were 18 C'es (21 per cent) m \ Inch no 
taidence of mcta'fsis o- exteiisioi of the 
tumor was found at the time of the operation 
Of the 4 lobectomie-s, one is ahec and well 
sixteen months ifter operation Ol 17 pneu- 
moncctoms case*-., 8 are h\ ing and \ ell v ith no 
caidcnce of recurrence, the loageat postopera- 
tive period being five vear^ and four month' 
Lobectomv and pncumonectoma arc pmctical 
therapeutic procedures ofTenng > good chance 
of survival and without exccs-ivt operative 
mortahtv Bronchoscopic examination is bv 
far flic most important diagnostic procedure 
available and 'hould be used without dclav m 
anv case in which symptoms suggestive of 
carlv pnmarv carcinoma of the lung cannot be 
dcfinitclv cxolained on some other basis — 
Chi teal Studies of Pnii ary Carni'oira of 
the Lut i; in Imhsts of Sevet t\-I tve Cases, 
T^ei:l\ Ol e of 11 htcJ, 11 ere Trialed by Pi e i- 
V 0 ! eelou \ or Lohceioii y, R 11 CPerl oil &. 
M R R w el, J 1 \r 1 . '[are! 2, 1940, 
114 73'— {G L L) 

Cancer of Lung and Subplcural Scars — 
This 15 a studv of material obtained at autopsv 
from fifteen cases of carcinoma of the lung 
originating in the vicinitv of subplcural scars 
The carcinomata tlicrasclvcs contained 
anthracotic scar tissue The scar tissue was 
frequentJv extcnsivelv hvahnizcd consisting 
of nodules containing verv few cells or appeared 
as an agglomeration of connective tissue with 
hvalinization of the fibrous substance and 
keloid formation In fiv e instances cholesterol 
crvstals were present m tlicse scars Oc- 
casionalh the fibrous material was rich m 
fibroblasts The scar was usuallv’ drawaa up to 
the pleura bj fibrous bands radiating from the 
tumor In the immediate v icinitv of the scar 
tlie tumor was usualh nccroUc leaving onlv a 
trace of the cellular prohfcration Alveolar 
structure was represented onh bj remnants 
of elastic tissue In the necrotic central 
sections of the tumor tissue itself, cholesterol 
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cr}stals and anthracotic pigment might be 
present In one instance alveolar remnants 
were obser^ ed in the hyahne scar It is 
postulated that these cancers are “scar can- 
cers,” for the scars themselves are too old to 
have occurred secondary to the tumor Sup- 
port is lent to this idea by the presence of scar 
tissue containing coal pigment in the centre of 
the cancer There arises the possibility of a 
relationship of tuberculous infection to these 
cancers Tuberculous scars accumulate an- 
thracotic pigment much more readilj than 
other t3'pe3 of scars In several cases there 
vere signs of old tuberculosis in the scar itself 
or m other parts of the lung — Penpiterc 
Lungenhrehsc aiif dem Boden pleuranaher 
Narben, G Friedrich, Virchows Arch , July, 
1939, 304 230— {C L D) 

Cancer of Lung — In order to obtain further 
information regarding these tumors, 40 
necropies vere studied Based on morphologi- 
cal characteristics, these neoplasms fell into 
two groups souamous cell carcinoma and 
cylindrical cell carcinoma A third group, 
pleomorphic cell carcinoma, vas added m 
which the tumor presented more tlian one cell 
variety In tnis classification, c\lindrical cell 
carcinoma included adenocarcinoma, and un- 
differentiated ceU. carcinoma, such as medul- 
larj, round ceU and oat cell carcinoma Two 
cases of the 40 showed no metastases The 
greatest number of metastases occurred among 
the cases with adenocarcinoma It seems 
evident that these different forms of tumor cells 
have originated from the deeper basal cell layer 
lining the mucosa of the bronchial tree The 
basal layer of epithelium is the least differenti- 
ated and possesses the various potentialities 
for growth and cell differentiation It is be- 
lieved that the various epithelial grow ths have, 
m aU probabilit> , a common genetic origin and 
that thej' are all capable of responding to the 
same grow'th stimulant — Primary {Broiichio- 
gemc) Carcinoma of the Lung, J Rahinocilch, 
L A Eochbcrg & M Lcdcrer, J Thoracic 
Siirg , February, 1940, 9 332 — {L F B) 

Metastases of Cancer of Lung — ^Tortj 
cases of bronchogenic carcinoma are anahzed 
with respect to metastasis The chief sites of 


secondary grow th i. ere the anterior mediastinal 
and tracheobronchial lymph nodes, which were 
invoh ed m 32 and 23 cases, respectivelv, of the 
series Metastasis to the Ij^mph nodes of the 
abdominal cavitj was less frequent, with 6 
m the mesenteric Ivmph nodes, 2 m the lumbar- 
aortic and one each in the coehac, hepatic and 
pancreatic nodes There were 10 cases of 
secondary growth in the supraclavicular nodes 
Of the viscera, the hver was involved most 
frequentljq viz , in 16 out of the 40 cases The 
kidne 3 ’-s were affected m 14, the suprarenal 
glands in 10 and the m 3 mcardium together 
with the pericardium m 5 cases hletastases 
to the skeletal muscles occurred in 3 cases 
The ribs w ere the seat of secondar 3 ' grow th in 5 
cases and the vertebral column and sternum in 
2 cases each Metastases were observed in the 
skin in relatively few instances The central 
nervous system was not examined regularly 
in the senes and hence figures are not given for 
metastases in this system — Las metastases en 
los canceres brongiiiales, J A Jimenez & P A 
Castillo, Arch de med vit , 1939, S 264 — 
(£ R L) 

Pneumonectomy for Carcinoma. — Recent 
autopsy studies have shown the incidence of 
pulmonarv carcinoma to be as high as 10 per 
cent of all carcinomata According to the 
literature, appro-amatel 3 ’- 100 patients have 
undergone pneumonectomy for carcinoma 
Six have survived five 3 ’'ears without evidence 
of recurrence As with other carcinomata, 
earl 3 '^ diagnosis is ot great importance The 
textbook picture of great weight loss, chest 
pain, pleural effusion, copious sputum and 
liaemopt3’’Sis represents a late phase of the 
disease Among the common early symptoms 
are persistent cough, blood streaking, thoracic 
discomfort, slight weight loss, and slight 
anaemia Adequate roentgenographic axami- 
nation is of the greatest importance Bron- 
choscopy and biops 3 yyill confirm the diagnosis 
in approximately three-fourths of the patients 
Aspiration biops 3 probably should be resery ed 
for neoplasms at the lung periphery and should 
follow attempted diagnosis by bronchoscopy 
Lobectomy for carcinoma is to be condemned 
Even wnth peripheral tumors the necessary 
mass ligation used in lobectomy is inadequate 
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and unsurgical The rational procedure is 
total pneumonectomy yith individual ligation 
of the hilar structures, high amputation of the 
stem bronchus and thorough dissection of the 
mediastinal lymph nodes Preoperative prep- 
aration should be adequate A high caloric, 
high vitamin diet vith vitamin concentrates is 
given Anaemia is corrected and transfusions 
given ivhen necessar3' Where possible, a 
pneumothorav is estabhshed and approximately 
70 per cent of the lung is collapsed This 
allows for compensatory readjustments in 
breathing and in circulation The pleural 
cavity IS vaccinated by 50 cc oi sterile beef 
broth containing one per cent peptone forty- 
eight to seventy-two hours before surgery 
Intratracheal cyclopropane anaesthesia is pref- 
erable The authors prefer the anterior ap- 
proach The hilar structures are hgated 
separately The phrenic nerve is crushed 
above the pericardium Novocain is injected 
into the pulmonary plexus of the vagus nerve, 
this IS important in quieting the cough reflex 
Ligation of the artery should precede ligation 
of the veins, this will ensure that blood is not 
pumped into the lungs and lost The bronchus 
is treated according to the method of Rienhofll 
AH visible lymph nodes are carefully removed 
If there has been no gross contamination of 
the pleura, the chest is closed without drainage 
A pneumothorax needle is introduced and the 
pressures are adjusted well on the negative 
side If the pleural cavitj is grosslj'^ soiled 
durmg operation, air tight closed drainage 
should be instituted before the patient leaves 
the table Postoperatively, intranasal oxj'gen 
is alw-ays administered for several da3's Intra- 
pleural aspirations of fluid and air are 
performed every twelve to twent3'-four hours 
as long as fluid forms MTien there is evidence 
of infecbon or a leak in the bronchial stump, 
immediate underwater drainage is instituted 
If the drainage is not performed without delay 
in case of bronchial leak, the patient may 
drowTi in his own secretions Five illustrative 
cases with one operative death are reported — 
Pnewnoiiectmiy for Brouchiogcmc Carcinoma, 
P C Samson & E F Holman, IT'crt J 
Surg , May, 1940, 48 275 —{H R N ) 


Silicosis — TJie authors, with the help of a 
number of ph3sicians in various parts of the 
countrv , made a survey of the silicosis problem 
and this paper presents the results of that sur- 
v'e3’- The diagnosis of sihcosis depends upon 
accurate interpretation of satisfactor3’' roent- 
genograms, preferabty stereoscopic fil m s The 
elimination of the X-ray speciahst in the diag- 
nosis of this disease has, no doubt, led to im- 
fairness to the laborer and to the industry 
which he serves Roentgenograms of persons 
who have inhaled quantities of certain mineral 
dusts ov^er long periods of time show findings 
that are not observ^ed in those not so exposed 
Those exposed to certain mineral dusts show 
marked changes in the forms of deposits of 
tissue composed mostl3^ of collagen The 
amount of morbid tissue ma3’’ be so shght that 
It IS not discernible to the naked eye and even 
ma3' be overlooked on microscopical examina- 
tion, or it ma3 be so great as to practically fill 
the thoracic cage But ev'en shght deposits of 
morbid tissue are quickly discermble to the 
trained tya and weU recorded by the standard 
photometer The distribution of inhaled parti- 
cles in the lung is bilateral and relativ^ely S3Tn- 
metrical Much of this material is laid down 
along anatomical structures, but nodules or 
spherical whorls of collagen do not conform to 
anatomical structures Roentgenological find- 
ings may be considered as to the characteristic 
pattern as seen m the roentgenogram and 
the regional distribution of densities on the 
roentgenogram Tissue deposits in pneu- 
monoconiosis fall mto four mam patterns and 
two or more of these may be seen in the same 
X-ra3 film The four patterns described are 
accentuated hilar and hnear markings, nodules, 
pockmarks, and general nondescript haze or 
cloudiness The first considered, the ac- 
centuated hilar and hnear markings, is the t3 pe 
described by Pancoast as the penvascular- 
penbronchial l3mph node manifestation of 
pneumonoconiosis The shadows are due 
either to dust laden phagoev'tes caught m a 
“traffic jam” on the way to the hilum, or to 
deposits of collagen around blood v'essels and 
bronchi, or to a prohferation of fixed cells 
Subjects exposed to relativelj'' small amounts 
of some mineral dusts often manifest a definite 
increase in the density and size of the hilar 
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J Ju'^L )nfiUr''tioii<: or deposits max 
inxohc the jiodcs or c'^teiid out along the 
hnnehes ot tlic hrge blood x issds and bronchi 
Others x\ith the same dust exposure develop 
accentintcd luhr markings m the middle third 
of the lung The markings run parallel to 
medium seed bronchi and blood vessels 
Likewise accentuated linear markings max oc- 
cur 111 the peripheral third Here the lung 
markings are fine and hex and arc due to 
collagen deposits along the terminal vessels 
and bronchi Incrc’’scd markings m this area 
mav produce general mottling and m the past 
this particular tvpe has not been difiercntiatcd 
from other patterns \cccntuatcd linear 
markings arc a definite manifestation of pneu- 
monoconiosis, but the lesion is of little clinical 
signifir'nce m the carlx or even moderatelj 
advanced stages The subject usuallx lives 
to old age vxithout suspecting that he has a 
lesion m the lungs This tv pc of a lesion is a 
socnl and economic problem to boUi labor and 
mdustrv , for a patient x ho is able to work and 
xvants work mav not be able to get another job 
because he has such a lesion Iiidustrx, on 
the other hand, docs not xvant to assume the 
rcsponsibihtv of compensation for a man with 
such a lesion who is able to work but docs not 
want to Legislative acts do not differentiate 
between this tj-pc of pneumonoconiosis which 
docs not require compensation and the more 
serious tv-pcs which deserve compensation at 
some stage m tlie disease Nodular silicosis 
IS the conventional tvpe on which the diagnosis 
and even the definition of silicosis is based 
The nodules arc composed of collagen laid 
dowai like lajcrs of onion, arc bilateral, sjan- 
metncal and separated from one another by 
ventilated lung Later thev may grow to- 
gether in round masses in the midlung field 
resembling a pawaibrokcrs sign On X-ray 
they appear as white spots on a dark back- 
ground The authors’ observations indicate 
that these nodules, considered pathognomonic 
of Eihcosis, are frequently not caused by sibca 
Light and dark field examinations of nodules 
show an overwhelming preponderance of black 
flecks that arc not sihca crystals and only a 
relatively few refractive crystals of sihca 
Therefore, it seems irrational to consider 
silica crystals as the aetiological factor in the 


development of nodules Ihc lungs may be 
shot full of these v ithout the patient having 
dvspnoca or an}' other symfitoms and these 
persons mav' live to old age without knowing 
tliat thev' have nodular pneumonoconiosis 
Such persons arc able to carry on hard labor at 
the prev ailing wage One, tlierefore, questions 
whether the} should be prcv'cnted from getting 
jobs or lose the jobs they have Legislative 
acts arc formulated primanl} around this type 
“Pockmarks” arc seen as numerous small 
areas of diminished dcnsitv causing black spots 
about onc-eighth of an inch m diameter sur- 
rounded by a white ring of increased density 
m the roentgenogram of individuals subjected 
to certain mineral dusts This is the direct 
rev erse of the nodule The lesions are bilateral 
and relatively uniform in distribution, though 
more marked in the peripheral one-third 
The} may be more adv anced on one side The 
dark spots are caused b} air cysts m the lung 
which are surrounded bv lung tissue made 
relatively dense by collagen laid down m the 
form of whorls or strands The c}'sts cor- 
respond anatomically to terminal lobules As 
the condition progresses the pockmarks may be 
obscured and the mottling caused by them is 
increased in density b} the la}ing down of 
collagen until the mass becomes a relatively 
sobd area These cysts are of more clinical 
significance than nodules and are more apt to 
be associated vxith d}spnoea, but they should 
not be used as the only criterion to determine 
vxhether the patient is incapacitated for work 
Since these air cysts, with the pockmarking 
which they cause, have not been recognized 
before, the} play no part in legislative acts 
The authors beheve that their occurrence in 
relatively dense lung may play an important 
part m determining when compensation should 
begin Rapidlv developing or acute sibcosis 
is seen in the roentgenogram as a general haze 
or diffuse cloudiness which obscures normal 
lung markings This haze is caused by thick- 
ening of the alveolar waU, incomplete filling or 
consohdation of alveoli and air passages with 
various types of material and envelopes of 
collagen surroundmg the smaller blood vessels 
and bronchi The perivascular and peribron- 
chial deposits of dust-laden phagocytes, the 
laminae of collagen and the nodular whorls 
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and the areas of massive collagemzation are 
absent or e\tremgl> scant} in this ti pe, even 
in the terminal stage The alv eolar w alls may 
be eight or ten times normal size due to deposits 
of collagen in certain regions and intense dilata- 
tion and engorgement of the capillar\ network 
in others Collagen about the vessels results 
in marked constriction of the vessels so that 
there are avascular areas and hyper v-scular 
areas This tipe presents a serious economic 
and social problem Those afflicted deserve 
adequate compensation as soon as the diagnosis 
IS established and certainly as soon as dj spnoca 
develops Injustices have been done in the 
past because the roentgenograms did not show 
definite nodulation and consequently there was 
a tendenci not to consider the lesion silicosis 
and therefore not within the law As pneu- 
monoconiosis progresses, the pathological tis- 
sue IS increased so that massive deposits of 
collagen may obliterate the pattern This 
occurs in three regions of the lung In the 
midlung field the deposits take the form of a 
pawnbroker’s sign on the right, on the left one 
of the masses is usualU missing A large de- 
posit of collagen may be found at the apex of the 
lower lobe, the upper surface of the shadow 
being well defined and resembling the dome of 
the diaphragm while the under surface is ir- 
regular and fades into the motthng of the rest 
of the lung Masses of collagen w ith no char- 
acteristic pattern ma^ develop in the upper 
lung fields and varj m size As massive col- 
lagenization progresses the blood supply is 
impaired permitting inflammator} lesions to 
develop Infections, pyogenic, tuberculous, 
or both, ma\ be engrafted in areas of massive 
coUagemzation or in avascular areas While 
displacement of the trachea and interlobar 
fissures does not occur, tenting of the 
diaphragm, obhteration of the costophremc 
angle and obscuring of the left border of the 
heart are frequentl> observed when an in- 
flammatory process is superimposed on pneu- 
monoconiosis Cavities may be found as the 
result of the breaking down of tuberculous 
or nontuberculous mflammatori areas of 
collagemzation Spontaneous pneumothorax, 
usuallv occurring near the apex, and split pleura 
occurring high upon the lateral wall, two or 
three inches from the apex ma^ also develop 


When there is an increase in the linear markings 
or nodules present, the differential diagnosis 
may be somewhat difficult The former tipe 
of pneumonocomoisis must be differentiated 
from pneumonia, inflammation due to post- 
nasal dripping, the chronic passu e congestion 
of cardiac decompensation, neoplasms and 
bronchiectasis, while in the nodular tjpc pul- 
monar^ tuberculosis, mihar\ tuberculosis, 
yeast infection, neoplastic metastases, actino- 
mjcosis or lobar pneumonia mav have to be 
ruled out Pockmarks arc rcadil} differenti- 
ated from lobular pneumonia The diffuse 
haze of the acute lesion is rarel\ seen in other 
diseases A regional approach to diagnosis is 
also described With this method, films are 
best observed at some distance, squinting the 
ej es so that one does not see the pattern The 
lung field is then considered in three div isions — 
the ape-x, midlung field and base It w as found 
that by using the photometer or “electric e> e” 
that the amount of light passing through the 
negative could be accuratelv determined and 
the densities of various diseases charted and 
graphed Five readings with the photometer 
were made on each lung In a normal lung 
the graph took the form of a capital V with a 
proximal vertical arm Pneumonoconiotic 
lungs show ing increased marking gave a capital 
W for each lung while the graph of a tuber- 
culous lung resembled a square root sign for one 
lung and a W for the other Tvpical readings 
of a neoplastic lung gave a capital \ w ith the 
distal arm vertical It is belieied that with 
this accurate way of measuring densities and 
charting results an unbiased interpretation of 
lung densities is available which would be of 
value in industrial surveis for it would enable 
the roentgenologist to differentiate increased 
lung markings of pneumonoconiosis from other 
lesions and aid in differentiating the morbid 
changes due to dust m different industries 
The general principles and technique of chest 
ray films is discussed and a plea made for 
standard distance, good penetration and ade- 
quate, but rapid time exposure —T/ic Roent- 
genologic Diagnosis of Pncumonocomosis (Silico- 
sis) and Use of the ‘'Electric Eye” to Determine 
Regional Densities, L G Cole &. IV G Cole, 
Radiology, September, 1939, 33 261 — 

(G F M) 
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Silicosis in Slate Quarriers — A survey of 
117 workers m the slate quarry industry m 
Blaenan Ffestiniog, Merionethshire shows that 
sihcosis of some degree was present in 62 4 per 
cent of those examined The occurrence of 
tubercle bacilh in the sputum is high m both 
the entire group and the silicotic group 15 6 
per cent and 12 5 per cent, respectively The 
industrv contributes to this high morbidity 
and mortahty from pulmonary tuberculosis 
More careful study is warranted with a view to 
inclusion of this industry in the Workmen’s 
Compensation Act — Silicosis in Slalc Quarry 
Miners, T W Danes, Tubercle, September, 
1939,20 543— {A P) 

Prevention of Silicosis — ^The cooperation 
of siliceous and nonsihceous dusts in the origin 
and development of silicosis was investigated 
partly with regard to the possibility of obtain- 
ing practical methods of preventing sihcosis 
by inhalation of harmless dusts, and partly 
with regard to the existence of dusts which 
conceivably enhance the toxicity of silica The 
foremost inorganic nonsihceous dusts tested 
were coal, soda, calcium hydroxide, aluminum 
hjdroxide, metallic aluminum, iron oxides, 
and magnesium oxides Siliceous dusts in- 
cluded quartz, colloidal and amorphous sihca, 
leptite, cement and glass These substances 
were tested separately and in various combina- 
tions Most of the mixed tests were done with 
quartz dusts Particle size varied but a great 
part of the dust was under 10 micra and to a 
great extent under 5 micra Experiments were 
conducted by subcutaneous injection, by 
blowing the dust into the trachea of rabbits 
and by inhalation m dust chambers The 
experimental animals were rabbits and guinea 
pigs Chemically indifferent dusts, such as 
coal, had no effect on the development of 
sihcosis, either inhibitive or promotive In- 
halation of alkaline dusts, such as soda and 
calcium hydroxide often caused irritations in 
the lungs and necrosis with inconsiderable 
fibrotic response Similar changes appeared 
when these dusts were mixed with silica but 
there w'as no direct sign that the toxicity of the 
silicon was increased by the presence of alkaline 
dusts These animals showed great suscepti- 
bility to pulmonary infections which, m early 


stages, led to death m the sihcotic animals 
Positively charged metallic dusts may dimmish 
the toxicity of the negatively charged sihca 
Aluminum dust, especially m pure metallic 
form but also as the hydroxide, considerably 
retarded the development of sihcosis and had 
an mhibitive effect upon the development of 
fibrotic reactions Iron and magnesium dusts 
also possessed a certain but shght inhibitory 
effect upon silica In studying sihcosis atten- 
tion must be paid to the different basic dusts 
that commonly occur with silica m the air 
These experiments suggest that greater atten- 
tion should be given to the composition of 
inhaled dusts and to the combined effect of the 
separate products — The Prevention of Silico- 
sis Experimental Investigations on the Action 
of Certain N on-Siliceotis Dusts ana Silica in 
the Origin and Development of Sihcosis, C 
Naeslnnd,J Indust Hyg &Toxicol , January, 
1940, 22 1 —{L F B ) 

Sihcosis and Asbestosis — The first factor 
in the development of sihcosis is the entrance 
into the pulmonary lymphatics of excessive 
quantities of sihca crystals These particles 
are imprisoned in fibrous tissue which forms 
about them The second and most important 
factor IS the activity of tubercle bacilli which, 
most commonly, enter after the aspiration of 
the silica dust The quantity of silica particles 
necessary to produce disease is not know'n 
In order to enter the lymph channels and 
produce a lesion the particles must be less 
than 5 micra in size These sihca particles 
produce fibrous tissue which, when it is wide- 
spread and diffuse, results in mechanical im- 
pairment of pulmonarj function Further- 
more, sihca particles facilitate the multiplication 
of tubercle bacilli When combined with glass, 
brick, or cement, sihca particles do not produce 
the same effects as free sihca Only a small 
proportion of those exposed to sihca particles 
develop sihcosis In 1924, of 2302 miners who 
had worked in the gold mines of South Africa 
for a period of ten jears, 176 were suffering 
with silicosis The great majority have es- 
caped either because they have avoided tuber- 
culosis or because tliey hav'c not inhaled suffi- 
cient sihca particles However, it appears 
that manv miners who have been exposed to 
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the dust for a long time maj’ develop the dis- 
ease a long time after they have left the dusty 
atmosphere, particularly when tuberculosis 
supervenes In its prechnical form the disease 
IS called latent sihcosis and there is no wav of 
diagnosing it at this stage Sihcosis, wathout 
tuberculosis, affects the general health only 
shghtly When tuberculosis is associated, the 
so-called infectious sihcosis, the disease is 
serious and usually rapidly progressive The 
diagnosis of simple sihcosis is often a difficult 
matter and requires a long period of studv with 
frequent roentgenograms Careful sputum ex- 
amination IS necessarj to rule out an associated 
tuberculosis There is a question as to w hether 
sihcosis occurs among asbestos miners As- 
bestos IS essentially a hydrated silicate of mag- 
nesium also containing small amounts of iron 
and aluminum, analysis reveals it to contain 
39 62 per cent of silica In the process of 
extracting asbestos a tremendous amount of 
dust IS created, most of which escapes into the 
atmosphere The author is unable to state 
with anv authoritj whether these asbestos 
particles can produce sihcosis In the regions 
of Thetford mines. East Broughton, Lac Noir 
and \’imv Ridge, there are 2162 asbestos imn- 
ers but these men have never been studied 
from the standpoint of sihcosis In any case 
the author does not beheve that sihcosis 
exists m anv significant degree as an inde- 
pendent disease Sihcosis mav be ph)siolog- 
ical, as anthracosis is physiological Sihca 
particles ma> be found in the lungs shortly 
after birth The normal adult, not working 
in a siliceous atmosphere, may have as much 
as 1 to 2 g of sihca in his lungs and broncho- 
puhnonarj Ivmph nodes The autlior has been 
unable to discover any characteristic radio- 
graphic or chnical findings which would sepa- 
rate pure sihcosis as a separate disease It is 
the associated tuberculosis which produces 
all the well known clinical and X-rav findings 
In the same way, one no longer speaks of sili- 
cosis among asbestos miners but rather of 
asbestosis According to other observers, 
asbestosis is an insidious disease accompanied 
bj dj spnoea and cough, w ith expectoration, not 
infrequentlv , of asbestos particles This dis- 
ease occurs in those who have worked m the 
industrv for at least seven to eleven years 


Asbestosis does not predispose to tuberculosis 
Death is usually caused bj pneumonia, bron- 
chitis, influenza, and verv rarely by tuberculo- 
sis The X-rav' picture presents a coarser 
outline than that of sihcosis Observations m 
various mines have demonstrated that good 
ventilation combined with the use of masks 
will protect the miners from the injurious ef- 
fect of the asbestos particles In view of manj' 
contradictory opinions in the fields of sihcosis 
and asbestosis, the whole subject requires 
further stud}' — IfjHcx D’Amtatitc, Sthcosc, 
annaitlose, A Sirois, Lacal mid , September, 
1939,4 275— {H R N) 

Experimental Silicosis and Pneumonia — 
To check the vahdity of the supposition that 
the silicotic lung may be more vulnerable to 
infection with the pneumococcus, as it is to 
tuberculosis, experiments were designed to 
determine the effect of sihca on the grow th of 
the pneumococcus in artificial media and in the 
living animal Both particulate and colloidal 
sihca were added to the culture medium 
There was no difference in the growth of Tj'pe- 
in pneumococcus organisms obtained on the 
experimental and control media Normal and 
sihcotic rabbits were inoculated intracutane- 
ously with an av'irulent strain of Tj'pe-III 
pneumococcus The silicobc rabbits were 
neither more susceptible nor more resistant to 
the organism than the control animals An 
attempt was made to infect the animals bv' 
inhalations All the animals remained active 
and apparently weU and the experiment shows 
that sihcotic rabbits differ m no respect from 
normal rabbits when subjected to an atmos- 
phere filled with pneumococci The reac- 
tion in both normal and sihcotic rabbits to 
intrabronchial injection of avirulent bacilli 
was similar The virulence of the attenuated 
pneumococci was not increased in the sihcohc 
animals The reaction m animals receiving 
virulent bacilli was similar in both normal and 
silicotic groups and, although the number of 
animals used was smaU, it is noteworth} that 
mortahtv was about 25 per cent higher in the 
control group Rabbits that had survived a 
previous pneumococcus infection were rein- 
fected with virulent pneumococci intrabron- 
chially The survival rate was higher in the 
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silicotic animals of this group In all the ex- 
periments, the sibcotic nodules were resistant 
to the action of the pneumococci and retained 
tlie characteristics of such lesions in rabbits 
The presence of silicosis had no influence upon 
the as ell defined immune reactions to Type-III 
pneumococci that can be elicited in normal 
rabbits The small number of observations 
suggest that the presence of silicosis might 
enhance the resistance of the rabbit to Type-III 
pneumococcus infection — Stltcosis and Type 
III Pneumococcus Pneumonia, An Expert- 
mental Study, A J Vonvald, A B Delahant 
&. M DworsH, J Indust Hyg £, Toxicol , 
February, 1940, 22 64 — (Z, F B) 

Silico-tuberculosls — It is thought that the 
problem of sihcosis m industry has been fairl 3 '' 
v ell eliminated and that m those states having 
compensation laws most cases suffering from 
silicosis have been brought to light, but there 
IS still a significant number of men exposed 
to silica years ago vho are now being seen with 
silicosis and superimposed tuberculosis 
Therefore, a report of the experience with 
sihco-tuberculosis over a five year period in 
a hospital serving the industrial community 
of Detroit is presented In such an industrial 
centre there are or have been many possible 
sihca dust hazards in the various industries 
and also many workers who have migrated to 
Detroit in recent years following exposure to 
sihca in some other community Among 171 
men admitted with a tentative diagnosis, 132 
were definitely found to have silico-tubercu- 
losis This represents 3 37 per cent of males 
admitted to the hospital from 1933 to 1938 
The occupations of the group have been varied, 
but foundry workers outnumber all others, 
73 belonging to this group, while 28 were min- 
ers The length of exposure is quite great 
and in many instances the interval since the 
last exposure and the time of diagnosis is 
quite protracted The average age at the time 
of diagnosis was 50 2 years, the average ex- 
posure 17 4 }^ears, and the average interval 
since exposure 4 9 years The diagnosis of 
sihco-tuberculosis is not always easy and must 
rest on the diagnosis of two coexisting condi- 
tions For tuberculosis the diagnosis is based 
on X-ray evidence, sputum analysis, cavity 


formation and symptoms, for silicosis the cri- 
teria are X-ray appearance, history of exposure 
to silica dust and symptoms Treatment is 
unsatisfactory and attended by practically no 
success Uncomplicated sihcosis has no treat- 
ment and tends to progress For tuberculosis 
alone, bed rest and the various forms of collapse 
therapy are successful m many instances, but 
in the presence of sihcosis collapse therapy is 
usually contraindicated Thus bed rest is all 
that remains and this is not sufficient except 
in a few mild silicotics with little tuberculous 
involvement In a group of 21 considered to 
have a better than average outlook, collapse 
therapy was employed, but only 2 can be said 
to have done well One received pneumo- 
thorax and one received phrenic surgery 
In previous years other cases were tried with 
equally poor results The respiratory func- 
tion IS difBcult to determine and the vital 
capacity gives no inkhng of lung impairment 
m many instances This is especially true of 
silicotics A method of measuring the pul- 
monary function has recently' been devised by 
Whitehead and reveals that these persons are 
bordering on serious embarrassment and 
would, of course, be unable to stand further 
inroad on their respiratory function by any 
collapse procedures The seriousness of the 
condition is further borne out by the fate of 
the 132 cases Seventy-seven are dead, 33 are 
in the hospital and 22 were discharged ahve 
Of these 7 have been lost to sight and only a 
few of the other have done well Tuberculosis 
alone has a far better prognosis even m ad- 
vanced cases An accurate diagnosis is most 
important, for the sihcotic patient does not 
need bed rest and may be endangered by 
admission to an mstitution where there are 
open cases of tuberculosis The tuberculous 
mdividual without sihcosis should have sili- 
cosis ruled out since the prompt use of collapse 
therapy may be of great value to him — Sihco- 
tuberculosis as Seen in a Large Industrial 
Center, B H Douglas & E Tompkins, 
Radiology, April, 1940, 34 405 — (G F M) 

Dust Particles Removed by Breathing — 
An apparatus was devised using two thermal 
precipitators for measuring the percentage 
number of sihceous dust particles of different 
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Size removed from dust-laden air by breathing 
About 25 per cent of particles of size 0 2 micron 
and about 80 per cent of size 2 micra were 
removed Between these two sizes the per- 
centage removal was nearly proportional to 
the square root of the size Above 3 nucra 
the percentage removal gradually increased 
until at size 5 micra about 95 per cent of the 
particles were removed It has not pro\cd 
possible to explain the square root relation- 
ship found between size and percentage re- 
moval, theoretically, but the calculated dis- 
placements due to a combination of sedimen- 
tation and Brownian motion appear to be quite 
adequate to account for the removal of the 
particles It appears likely that larger par- 
ticles will tend to be deposited in the larger 
air passages and with decrease of size there will 
be a tendency for the particles to be deposited 
in smaller air passages Owing to the subse- 
quent expulsion of particles from the larger 
air passages by physiological mechanism, the 
size distribution of dust in the inhaled air may 
be some guide to the size distribution of the 
dust ultimately retained by the lungs — The 
Percenlagc of Particles of Different Stscs Re- 
moicd from Dust-laden Air by Breathing, 
A M van Wijk Si B S Patterson, J ludiist 
Eyg & Toxicol, January, 1940, 22 31 — 
{L F B) 

Hydatid Cyst — Only 44 cases of echinococ- 
cus cysts of the lung or pleura have been 
noted in the literature of the United States and 
Canada The disease is prevalent in Austraha, 
Iceland, South America and some of the 
Mediterranean countries Hj'datid disease of 
the lung has occurred in only 5 patients knowm 
to have been born in North America Two 
additional cases are reported Both patients 
had emigrated from countries where the disease 
IS prevalent Greece and Argenfana The 
first patient was a thirty vear male w'ho, m 
childhood, had often plaved with dogs on a 
sheep ranch in Greece At the age of sixteen 
he noted the onset of cough and right chest 
pain After spontaneous subsidence, these 
sjTuptoms recurred at the age of twenty-one 
Thoracotomy was done for a right pleural 
effusion During the daily dressings, he noted 
that numerous whitish cysts were expelled 


from the wound The wound closed and he 
remained well until 1931 when symptoms reap- 
peared and he was first seen bv the authors 
Previously he had also expectorated a “broken 
c\ st ” Roentgenograms disclosed a large 
smooth-walled, rounded mass occupying the 
lower outer quadrant of the right chest A 
large echinococcus cyst was removed from the 
lung in two stages The postoperative course 
was uneventful He has remained well for 
seven years when last seen The second pa- 
tient was a twenty'-five vear male who had 
worked on a sheep ranch m Argentina His 
symptoms had begun in 1927 wath sharp left 
chest pun followed by cough and thick gray 
sputum which later became thin, watery' and 
foul In July, 192S, pneumothorax was insti- 
tuted for haemoptyses but had no effect and 
was promptly' discontinued He was first seen 
by the authors September, 1928 The pre- 
operative diagnosis was interlobar empyema 
with bronchial fistula At operation no pus 
could be found and a small pulmonary ab- 
scess was diagnosed Nothing furtlicr was 
done, symptoms subsided and he was dis- 
charged Shght expectoration continued but 
the increasing seventy' of the symptoms led 
finally to readmission in October, 1931 Hv- 
dabd disease was first suspected when patient 
stated that he had expectorated a piece of 
“skin ” An echinococcus cv st of the left 
upper lobe was remov'ed m one stage The 
patient has remained well for six years when 
last seen The presence of hv datid disease in 
domestic animals of the United States has 
been definitely demonstrated However, the 
distribution is' not general and appears to be 
more common m certain sections of the South 
Special investigations of this problem have 
not been carried out in manv sections of this 
country— Hydatid Cysts of the Lung, C 
Haight & J Alexander, irch hit Med, 
March, mo, 6S 510— (.B R N) 

Lung Cysts — ^Lung ev'sk mav consist of air 
cysts or pneumatoceles and fluid cv'sts, the 
latter being true cy'sts which mav discharge 
their contents and become air cysts The 
lesions may consist of multiple thm-walled 
pneumatoceles found near the larger bronchi 
m hilar areas known as cy stic bronchiectasis. 
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multiple small thick-walled cavities giving a 
hone} comb appearance, and fluid c}'sts All 
of these probably arise as the result of definite 
anomalies in the lung structure, either con- 
genital or acquired, as the result of infection 
and- fibrosis The bronchiectatic or honey- 
comb t 3 q)es maj arise from arrested grow th of 
a bronchial bud They have a mucous mem- 
brane hning If an infection does not occur, 
these patients go on without any manifesta- 
tions A wade open communication is present 
between them and the larger bronchi and air 
enters and leaves readil> with each respiration 
This tjqie of pneumatocele is seldom seen in 
the peripheri' of the lung The fluid cjsts, 
seen as areas of increased densit} , frequentlj 
are centrall} located near the hilum but may 
occur anywhere in the lung The} ma} show 
little change over long periods of time without 
evidence of inflammation or infection After 
a time they usuaU} discharge their contents 
into the bronchi After this they may become 
filled with air or completely disappear The 
differential diagnosis is difficult for they may 
be confused w ith new growth, a localized pleural 
effusion or interlobar effusion The lung defect 
here is probably due to failure of a bronchial 
bud to undergo proper tubular development 
resulting m complete or partial atresia of the 
lumen A subsequent resumption of growth 
and expansion of the distal portion may produce 
a cavit} with secretor}’’ epithelium Certain 
mechanical factors play a part m the inflation 
of pneumatoceles AXTien there is free bron- 
chial communication, the factors determinmg 
the inflation of the sac are the ratio of the 
resistance of the cavit} wall to the resistance 
of the normal alveolar structure supphed by a 
bronchiole of the same size Thus if there is 
free passage of air, the air in the C}st should 
never exceed atmospheric pressure except m 
expiration when a check-valve action is pres- 
ent Cysts remainmg the same during inspira- 
tion and expirahon havm a check-v ah e action 
of some hqie and max produce displacement of 
the mediastinal structures on expiration 
Some c} sts continue to expand forming balloon 
C}sts and obviously are due to more than 
simple check-v alve action Such c\ sts are 
probably due to a check-v'alve and an accesson 
air chamber producing some pump-like ac- 


tion during respiration A local pleural ef- 
fusion could result m a pneumatocele and with 
a check-valve action produce a c} st appearing 
to be m the lung Lipiodol does not enter 
cavities where there is no free commumcation 
and is of httle value in diagnosis Pneumato- 
celes arising from peripheral tissue are usuall} 
thin walled, often multiple and may be bilat- 
eral They do not seem to be preceded b} fluid 
c}’sts and have no secretory lining In the 
anteroposterior view they may hav e the appear- 
ance of pneumothorax Pneumatoceles of this 
type constitute the bulbous form of emphysema 
and may show no change for long periods of 
time, or may continue to enlarge almost com- 
pletely replacing the lung structure It is 
possible that they may occur as the result of 
congenital defects in the elastic structure of the 
alveolar walls — Cystic Disease of the Lung, 
L R Santi, Radiology, August, 1939, 33 
152— [G F M) 

Atherosclerosis of Pulmonary Artery and 
Pulmonary Emphysema — These two condi- 
tions were at first thought to be interrelated, 
especiall} through the studies of Pischer and 
Munzer Later this theory was apparently 
disproved by other observers who reported 
a small percentage, or a shght degree, of 
atherosclerosis of the pulmonary arter} in 
patients having pulmonary emphv sema The 
striking difference of opinion between these 
observ'ers ma} be explained bv the fact that 
Fischer and hlunzer probabl} hmited their 
observations to the mam trunk and larger 
branches onl} of the pulmonary artcrv, thus 
uncovering a high incidence of concurrence of 
the two pathological conditions, while later 
observers seem to hav'e taken into considera- 
tion the smaller branches, too A macro- 
microscopical stud} of the pulmonar} arterv 
in 10 cases of chronic essential pulmonar} 
emph}sema was made with complete examina- 
tion of all large and small arteries and veins 
down to the capillaries The special technique 
followed in this stum is given in detail Tvp- 
icallv atherosclerotic lesions were noted in the 
mam trunk and in the principal branches of 
the pulmonar} arter} , such lesions were ib'cnt 
in all branches with a diameter of 1 mm or 
less, where, on the contrarv, a verv marked 
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dilatation and atrophy of all vessel walls 
were observed, with complete absence of 
atlierosclerotic phenomena Capillaries were 
often seen enormously o\erdistendcd by the 
blood, unusually increased m volume and 
deformed The pathogenesis of these pe- 
culiar vascular conditions is to be found in the 
grave hj drodynamic disturbance of the lesser 
circulation followang the enormous reduction 
of the capillarv bed in an emphysematous lung 
— Atcrosdcrosi dcU’arlcna polmoiiarc cd cn- 
fisema polmoiiarc cronico ipcriropjico csscnzidle, 
R Tosclti, Arch dt pal c chit med , Decem- 
ber, 1939,20 ZTZ—{S L) 

Interstitial Emphysema — Interstitial em- 
physema of the lungs may follow injury or 
greatly increased intrapulmonary pressure and 
may be recognized chmcaUy’ by the presence of 
air in the subcutaneous tissues about the 
neck This particular type of emphysema is 
to be differentiated from the vesicular emph^ - 
sema produced by bronchial obstruction and 
subsequent dilatation of the alveoli Ham- 
man in 1937 reported 6 such cases and since 
then no others have been found in the htcra- 
ture Therefore it is felt the report of this 
particular case is of interest The patient was 
a twenty-seven year old male who evpericnced 
sudden sharp pain in the left chest Subse- 
quently he felt substernal tightness and 
dyspnoea Evamination revealed a small 
pneumothorax on the left and air in the tissues 
between the anterior surface of the heart and 
the chest wall After three weeks of rest he 
was entirely well Interstitial emphysema 
must be differentiated from coronary artery 
disease and pericarditis It is characterized 
by a sudden onset of sharp pain in the chest, 
accompanied b> a choking sensation, dyspnoea 
and substernal tightness Often a loud, 
crunching, grinding, crackhng sound syn- 
chronous with the heart can be heard and m 
some cases air may be demonstrated m the 
mediastinal tissues The treatment is symp- 
tomatic and the prognosis is usually fa\orable 
— Spontaneous InlcrsMtal Emphysema of the 
Lungs, Report of an Additional Case, B P 
WoJff, Ann Ini Med , January, 1940, 13 
1250— {A A E) 


Interstitial Emphysema — Interstitial em- 
physema can be produced in cats and other 
animals by passing a truncated catheter into a 
region of the lung and blowing air into it 
Thus the aheolar walls arc extended wath 
production of many small ruptures in their 
floors, which overlie the small branches of the 
pulmonan' blood vessels Correct postmortem 
fixation of the lungs is necessary to visualize 
the course of this perivascular air The lungs 
are removed immcdiateh after the experiment 
and filled wnth a fixative The lungs are 
hardened in the same fixatu e for a day' or two 
In sections of such fixed tissue, the air has 
diffused out, but the pattern of the bubbles is 
well seen Frequcntlv, the xessels are obvi- 
ously encroached upon b\ the pneumatic 
armature, and occasionally are completely 
collapsed The most striking accumulations 
are in the roots of the lungs where the con- 
verged air streams have merged into large 
blebs, here the air block is of greater impor- 
tance since mam vessels are inxolved In ex- 
perimental animals the air was seen only in 
the sheaths of the pulmonic ^ essels, never in 
the sheaths of the bronchi or bronchial vessels 
Increased pressure with further leakage of the 
air may produce a perforation of the medias- 
tinum Sometimes the air extends into the 
retroperitoneal tissues, down into the grom 
and leg, upward into the root of the neck, face, 
axiUa, chest wall and arm, forward between the 
parietal pleura and pericardium, to appear as 
blebs overlying the heart (pneumoprecordium), 
and laterally into the opposite lung or un- 
bloated parts of the same lung Pneumo- 
mediastinum, particularly , max lead to great 
circulatory embarrassment and death m the 
animals Rupture of the mediastinal wall 
sometimes produced pneumothorax The ef- 
fect of the latter is to reheve the pressure in 
the mediastinum and lung, thus freeing the 
circulation, at the same time, bv collapsing 
the lung, It stops the leakage of air into the 
vascular sheaths However, in the animals 
the pneumothorax was always double and 
complete and resulted m death Chnical 
parallels for these various txpes of pulmono- 
genic pneumatization of the interstitial tissues 
have been described The author beheves 
that so little is known about the problem in 
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kid to the same result, namelj a hj'poiomza- 
tion of the blood calcium An% decrease m 
calcium ions increases neuromuscular excitabil- 
ity and tlierbv maj lead to the sa mptoms of 
tetany It is emphasized that the amount of 
calcium ions in the blood depends on the 
amount of total calcium as well as on the reac- 
tion of the blood \n% shift to the alkaline 
side reduces the number of ions The most 
frequent cause of spontaneous hyperventila- 
tion leading to hyperpnoea is a sexual neurosis 
OccasionaUj hj^ierpnoea occurs as a sequel to 
C7]cepIiahUs klbargica or as a S5Tnptom of 
increased intracranial pressure The neurotic 
fit may be interrupted by an increase of carbon 
dioxide tension in the respiratorj air As this 
method is usually not available for the prac- 
titioner, breathing through a folded cloth is 
recommended with the aim of producing a 
shght asphj-xia Intravenous calcium injec- 
tions increase the total amount of calcium and 
thereby maj replace the calcium ions lost in 
the alialotic stage — Die Atminigslclamc, P 
H Rosstcr, Sclnvciz iiicd Wcitnsclir , April 22, 
1939,69 357— {A B T) 

Atelectasis — The liistorj of pulmonary 
atelectasis and previous classifications of ty pes 
are reviewed Attention has been focussed 
recently on massive collapse, on which many 
statistics have accumulated This condition 
IS much less common postoperativelv now than 
previouslv , routine treatment after operations 
IS apparently responsible for the dechne in 
incidence Among the procedures to prevent 
the development of massive collapse, carbon 
dioxide inhalation, intravenous injection with 
hypertonic solutions and postural treatment 
have been effective The cause of massive 
collapse IS still obscure There is an increas- 
ing trena to attribute it in part to an allergic, 
neurogenic response leading to a bronchial 
angioneurotic oedema Diagnosis is not diffi- 
cult when a whole lung is involved, but is hard 
to establish m the case of smaller lesions m- 
vmlving onlv a portion of a lung Puhnonarv' 
infiltrations must be distinguished from it in 
the differential diagnosis, ana an additional 
difficulty lies in the fact that atelectasis is often 
complicated bv infiltration Two cases il- 
lustrating diagnostic problems are cited — 


Atclcclasia pttht omr, L A Passalacgiia, BoJ 
Asoc med dc P’lcrlo Rtco, April, 1940, 32 
130— (E R L) 

Cholesterol Granulomatosis of the Lung — 
This is the report of a studv of material ob- 
tained at autopsy from a man seventy -four 
years old who died of acute bronchopneumonia 
three days after the onset of the terminal ill- 
ness He had been hospitalized m the same 
dime four years previously for an acute pvelo- 
nephruis and the presence of diabetes melhtus 
was noted at that time The latter condition 
was controlled by diet alone, and during his 
last y ear of life he was eating chiefly meat and 
vegetables yvith little bread, potatoes or fruit 
The findings at autopsy' were not remarkable 
save in the lungs There was a moderate de- 
gree of coronary and generalized artenosdero- 
sis The pancreas contained much fat and the 
islet tissue was for the most part gone There 
was no gross lipaemia The lungs, besides 
evidences of bronchopneumonia m botli lower 
lobes, contained many cry stalhnc foreign bod- 
ies The latter were particularly numemus in 
the lower lobes especially about the vessels m 
the mam septa and occasionally in the alv eolar 
septa In the middle lobe of the right lung 
they were situated chiefly in foci of varying 
sizes m the pleura They were never seen 
in the vessd walls or the walls of the bronchi 
and ah'eolae Numerous chemical tests dem- 
onstrated that these cry’stals were cholesterol 
The crv’stals were all contained within one or 
more giant cells, and there w'as a complete 
absence of true granuloma formation with 
lyunphocy tes and epithehoid cells There w ere 
no elastic fibres in and about the giant cells, 
no pigment bodies, phagocvtized cells, corpora 
amylacca etc There was no deposition of cal- 
cium Very' few of the giant cells present did 
not contain cry stals In the lungs as a whole 
there was only a very slight deposition of fat 
This deposition of cholesterol is postulated 
to have been the result of a disturbance of 
esterization either locally in the lung itself or 
hormonal from the ad^'enal gland Tissue 
reaction to these deposits of cholesterol seems 
to stop with the formation of foreign bodv' 
giant cells and does not lead to fibroblast for- 
mation and vascularization as occurs m Schul- 
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pulmonary tuberculosis, 64:643-646 
recommended standards for home care of 
patients ^^dth tuberculosis, 78:655-656 
role of Committee on Therapy in the Ameri- 
can Trudeau Society, 66:644-646 
treatment of tuberculous meningitis, 70:756- 
758 

by Committees on Therapj'- and on Adminis- 
trative Problems, acceptable stand- 
ards in the treatment of tuberculosis, 
73:607-608 

bj*^ Executive Committee, the chest roentgeno- 
gram and chest roentgenographic 
survej^s related to X-ray radiation 
effect and protection from radiation 
exposure, 77:203-208 

bj' Laboratory Subcommittee, hypopharyn- 
geal (laryngeal) swabbing for the cul- 
tural diagnosis of pulmonary tubercu- 
losis, 73:970-972 

by Subcommittee on Pulmonarj’- Function, 
73:152-155 

streptomycin-tuberculosis research project, 59: 
140-167 

tuberculosis hospital medical and administra- 
tive standards, 72:699-709 
tuberculosis mortality among residents of large 
cities (1947-1949), 66:109-116 
“Tuberculosis: A World-Wide Problem” con- 
ference, papers from (November IS, 
1958), 79:684-694 
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61:407-421 
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1025 
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and other diseases, 79:606-611 
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138 

Anemia 
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(case reports) 68:455-457 
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reports) 76:862-866 
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ports) 67 :247-257 
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291 
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sis, 60:589-603 

Angiocardiography in artificial pnemnothora.x, 
62:353-359 

Angiography in advanced pulmonary tuberculo- 
sis, 71:810-821 

Angiopneumography and bronchography in tu- 
berculous fibrothorax, 73:61-71 
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of the lung and bronchial tree, 64:686-690 
vascular, and lung cysts, (case reports) 71 :573- 
583 

Anorexia, treatment -with insulin, 60:25-31 
Anthracite coal miners. See Pneumoconioses 
Anthracosilicosis. jScc Pneumoconioses 
Antibacterial agents 

active against tubercle bacilli in seed plants, 
62:475-480 

and isoniazid resistance, (Notes) 68:283 
Antibiotics. See Antimicrobials and specific names 
of drugs 

Antibody (ies). See also Hemagglutination 
antituberculous 
masked, 72:345-355 
studies, 72:210-217 

circulating, to tuberculosis, demonstration of 
clinical studies, 75:954-957 
technique, 75:949-953 
hemagglutination test, 65:194-200 
and its hemolj'tic modification in tuberculosis, 
65:194r-200 

slide-test modifications, against tubercle 
bacilli, 63:667-671 

interference bj' tuberculoprotein and polj’^sac- 
charide in pulmonary tuberculosis, 
73:547-562 

lung-specific, in rabbits, 78:259-267 
protective, in tuberculosis, 76:256-262 
tuberculous 

bj' agar diffusion, 74:229-238, 239-244 
in human serum, 74:239-244 
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964 
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PPD and others, prepared from atjqrical acid- 
fast bacilli and Nocardia asleroidcs 
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tion of fluid m the free pleural space and inter- 
lobar fisburcs wliicb IS probably the result of 
transudation due to altered capillary permc- 
abiliU — Stnicliiral Changes in the Lungs of 
Drug Addtcls, G C Cok, Arch hit Med , 
November, IP39, 64 1039 —{U R N) 

Penetrating Wounds of Thorax — Of 171 
gunshot and stab abounds seen during a ten- 
vear period at the Akron Cit\ Hospital, 87 
averc penetrating avounds Of these, 50 aaere 
caused by gunshot and 37 by stabbing The 
most common symptoms aaere daspnoca, chest 
rMes, coughing and haemoptysis Less fre- 
quently there aaas cyanosis, emphysema, hic- 
cough and painful respiration There aaais 
evidence of shock in half the cases The most 
common complications aaere haemothorax, 
pneumothorax and pneumohaemothorax 
Empyema developed m 3 cases, plcuntis in 12, 
pericarditis in 3 and pneumonia in 10 cases 
Partial collapse of the lung occurred m 10 
cases and pneumonia in 10 cases A conscra a- 
tive attitude has been folloaaed in treatment 
Surgical treatment depends on the nature of the 
avound and the complications present in the 
individual case By aaaiting before evacuation 
of a haemotnorax one gives the lung a chance to 
heal before opening the chest and precludes the 
introduction of infection Of 49 cases of 
haemothorax, pneumohaemothorax or pneu- 
mothorax, thoracentesis aaas carried out in 
IS Infection aaithin the chest occurred in 
only 4 cases Death occurred in 7 of the 37 
patients aaith stab aaounds and m 18 of the 
50 aaith gunshot aaounds — Penetrating Gun- 
shot and Stab Wounds of the Thorax, C R 
Stetnke, J Thoraac Siirg , August, 1939, 8 
65S—{L F B) 

Brucellosis and Tuberculosis — Brucellosis 
IS aaadely prevalent m Europe and America 
The disease is probably contracted by contact 
as aaell as ingestion It causes clinical symp- 
toms and occasionally pathological anatomical 
lesions similar to those in tuberculosis The 
tavo diseases may coexist Because of the clin- 
ical polvmorphism of the taao diseases, it is 
frequently necessary, in order to establish the 
diagnosis, to have evidence from radiography', 
sputum examination and tuberculin reaction 


on the one hind, and blood culture, agglutina- 
tion, opsonic index and brucellin reaction on 
the other — Estudto sobre la difustdn dc la 
briicelests v sit scniejanza chmea con curias 
formas dc liibcrcidosts, R Garcia Cereiho, Rev 
Mcxicana de Tubcrc , April, 1940, Z 103 — 
(E R L) 

Oil Pneumonia — Oil aspiration pneumonia 
occurs more frcqucntla among adults than is 
commonh recognircd Fortv sexen cases arc 
reported, 41 of which were autopsied The 
ages ranged from twenty to cighU -two years 
Many' of these patients were cldcrh indix iduals 
suflcring from debilitating diseases Neurolog- 
ical patients, in whom dxsphagia is a frequent 
manifestation, formed a large part of the 
\ounger age group Liquid petrolatum was 
by far the most common actiological agent 
The oil was frequently' taken orally in large 
amounts for years as an intestinal lubricant 
In addition, it was used intranasalK or intra- 
trachcalli , the latter iisualK as a lubricant m 
cases of trachcotomx The fats and oils of 
animal origin, which arc important in the pro- 
duction of hpoid pneumonia m children, play 
a small r61c in adults Vegetable oils, such as 
iodized poppisccd oil, arc chemicalh nonirri- 
tating, these oils can be eliminated from the 
lungs even in the presence of lesions due to 
liquid petrolatum, as illustrated in 2 cases in 
this scries Oil introduced into the pharynx 
IS capable of entering the bronchial tree with- 
out exciting reflex inhibition In addition, 
the oil hinders ciliarv activitv by mechanicalli 
slowing up or stopping the stream of mucus 
normally set up bx the beat of the cilia In 
adults who take oil orallx, pathological proc- 
esses which interfere with normal cough, 
palatal or sw allowang reflexes become important 
predisposing factors The condition is there- 
fore frcquentlv encountered in debilitated, 
recumbent and aged persons, in persons with 
dysphagia of nervous origin and in patients in 
whom neoplastic or other destructix c processes 
involve the mouth and throat Once aspirated, 
the disposition of the oil appears to depend 
mainly on gravity and inspiratory suction 
In this series, the right low er lobe w as involx ed 
m 34 instances, the left lower lobe in 29 in- 
stances, tlie right middle lobe m 25 cases, the 
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right upper lobe m 16 and the left upper lobe 
m 13 The lower portions of the individual 
lobes were most often affected In only 2 
instances were the upper lobes alone involved 
At the onset, the lung responds to the presence 
of liquid petrolatum with a prompt macrophage 
reaction These ceUs tale up the oil and ap- 
pear as foam cells Extracellular oil is usually 
present The liquid petrolatum can be identi- 
fied by staining and chemical extraction meth- 
ods Grossly, the involved portions of lung 
are gray-yellow unless inflammatory changes 
are present This first reaction is followed and 
gradually replaced by fibrous prohferation of 
the interstitial tissue which appears to be in 
large part a foreign body reaction Oil remains 
entrapped -nithin this fibrous tissue Ulti- 
mately there remains a mass of hyalinized 
fibrous tissue with the entrapped oil, a true 
paraffinoma Part of the oil may be carried 
to the regional lymph nodes The lesions are 
frequently seen in the same lobe in all the 
different stages of development There are no 
specific signs or symptoms characteristic of this 
disease The disease may be entirely sympto- 
matic Frequently, the condition is entirely 
unsuspected and is recognized only at autopsy 
Symptoms were present in about half the 
cases These consisted of mild, moderately 
productive cough, occasional chest pain, inter- 
mittent fever up to 101°F lasting for several 
weeks to months In 6 cases the clinical course 
was characterized by repeated bouts of bron- 
chopneumonia The physical findings are 
those associated with any chronic pneumonitis 
In 16 cases there were no abnormalities on 
physical examination No clubbing of the 
fingers was observed in this series The leuco- 
cyte count and erythrocyte sedimentation rate 
are not affected by the oil pneumonia per se, 
although they are affected by secondary in- 
flammatory changes The presence m the 
sputum of either intracellular or extracellular 
oil globules is a diagnostic aid, provided hquid 
petrolatum can be chemically identified and 
provided the patient has had no oily medica- 
tion for several dajs before the examination 
The roentgenographic findings are important 
In the early stages the markings in the lower 
lung fields are exaggerated As the lesions 
progress, linear and nodular infiltrations de- 


velop until finally areas of consohdation are 
formed These are almost alvays situated 
at one or both pulmonary bases The^ usually 
he close to the cardiac shadow and extend from 
the hilum to the diaphragm Serial X-ray 
may show no changes for years other than 
gradual shrmkage of these areas due to progres- 
sive fibrosis Enlargement of hilar shadows is 
not as prominent in adults as it seems to be in 
children When bronchopneumonia super- 
venes, the X-raj'^ film presents a confusing 
picture of the basal oil lesions with superim- 
posed exudative reaction As the broncho- 
pneumonia subsides, the basal lesions become 
more distinct The roentgen picture of oil 
pneumonia must be differentiated from other 
chronic lesions such as bronchiectasis, unre- 
solved pneumonia, pulmonary metastasis, 
primary lung tumor, infarct and tuberculosis 
Definite differentiation by X-ray is not always 
possible, and often only serial pictures and the 
chnical course will aid in the diagnosis Unless 
the pulmonary lesion produced by the oil is so 
extensive that the patient dies of asph^xla, 
as occurred in one case, it cannot of itself be 
considered a direct cause of death The 
patient may hve for an indefinite period until 
carried off by his primarj' disease or sccondari' 
infection Diagnosis is primarily based upon 
the X-ray picture and on the history of oil 
intake, often combined w’lth some known pre- 
disposing factor Administration of oil even 
in the presence of predisposing factors does 
not mean that oil pneumonia wuU necessarily 
occur Liquid petrolatum is widel> used and 
the relative incidence of oil pneumonia is ap- 
parently small However, its potential danger 
when used promiscuously in debilitated and 
dysphagic patients should be recognized — 
Oil Aspiration {Lipoid) Pncumoma in Adults, 
D Freiinan, H Engelberg Si Ik Mcrnt, Arch 
hit Med , July, 1940, 66 11— {H R N) 

Effects of Industrial Gases upon Lung —It 
is apparently the accepted belief that men who 
are exposed to irritating fumes in industry 
develop specific conditions of the lungs as the 
result of this exposure A review of the litera- 
ture fails to disclose that studies, including 
serial X-ray films, have been made on an 
cmploj ee group so exposed 1 hcreforc, for the 
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in'll fnc -^tnrs '•tml dust \ n% fiinn o( i 
IirgL number of men cmp!o>t(l in Hit duminl 
imltnlre were nntie to (leltrnnnt tlu' tfficlH 
upon the lung of eviM-ure to low court ntr ititm 
of h\ <irocIilo>-ic icifl, chlorine, Intlroniinrie 
acid, <uilpliur dioxide, ■^ulphtir irioxidt, pho, 
gene, phoephorm oxediloride mil pho phoriis 
trichloriile gtec-^ liiwn ndniisMon to tin e 
occiipatione the men Inxe betn found to have 
\irious changes m the lung tis ue as te itknred 
l)\ fibrosis and in some casts In c deification 
and fibrosis indicating healed lubircutosi In 
ail cases the X-ra\ films show no \isdiU t\i 
dence of lung changes indicating that the ga<t s 
discussed ha\e not materiallj afTcctcil the lung 
tissue In addition to the X rax sliithts, each 
man rcccixtd a clinical examination txerx 
three months \t the same time non companx 
illnesses were followed through an insurance 
plan The incidence of pulmonarx infection 
in the group studictl was fount! to he no grt ater 
than ocairrcd m other plant emploxecs -nd the 
death rate from pneumonia and other pul 
monarx infection xxas the same as for other 
plant craploxces It is fell that the studx has 
not been continued long enougli to reach em- 
phatic conclusions, but there is reasonable 
assurance that under the present methods of 
operation the men studied hax e not experienced 
anx serious cfTccts as the result of the exposure^ 
to XX Inch thex haxc been subjected — Ar: X-ray 
Study of the Effects of luduslnal Gases upon the 
Human Lung, E E Eians, Radiology, ipnl, 
mo, 34 411 —{G r If ) 

Idiopathic Pneumothorax — In the older 
literature spontaneous pneumothorax xxas re- 
garded a due to rupture of a tuberculous process 
or some other destructixe process of the lung 
into the pleural cavit> Later it xxas noted 
that often there xxas no demonstrable disease 
and the condition was regarded as idiopathic 
The thcorx xxas then advanced that in such 
cases an cmphvsematous bleb or a bleb located 
near a pulmonary scar ruptured, and in some 
cases a bleb at the surface of the lung could be 
demonstrated Castex and Mazzci reported 
twelve cases m xxhich rupture of the bullae 
appeared to be tlie cause In 1938 Kirshner 
called attention to the fact that spontaneous 
pneumothorax may occur in j oung people xxho 


ran lx •■hov < m,ihx t ma ■'nd aiix ict d tx id> ncc 
m Mip,virt of the th'i.rx tint idiopathic pm i 
mnthorix mix hi diu to "aco n’t nifalplciin! 
dihet or '’nactiuind pibnonrx ihftrt ith a 
coiif (lilt il anl i; 1 ” Nim n ' ire d' rnlmi 
bx till autlior x Inch inxiti jecuhtioi in 
’■tippi't of Kir 1 ntr' tlu >'■' ' id ’uggr t tint 
in •.p<i It' non p u unoth f ix xt •’rt tlfnlini, 
xxith a [irmiarx loititution! !nft’'iii''it of 
tlu pkiiral struct! rt \11 of tin ^ p-'tunts 
X cn malt untkr fortx i*- xt''. ithana.rr 
agt. a^,! of tx tntx .init Hit c « ditioi x '5 
pncipitatid bx ■■omi jicttx cm' nr no ap 
pannt can '' Compk-tc colhp < • i' tlu nilc 
xMth no dimnn Iribk atihc'cn, and fiuid 
iruallx X as ab int, thonn oat x onld cxptct 
tint tlu mtchariicnl insult of jvrforatun and 
sudden collap e x ould cl cit such a rt ,van t 
txt 1 in the ali-'tncc of di ca c \ rtcuTtnet 
of tin incitkiit Is not infrcqumt and occurred 
in me patu it in thi- strits, mmix such ca t-j> 
'rt reported in the hter’ture, for -pparentlv 
the lung ilocs not tend to become ■’dhircnt 
The author nganls ibt familial occurrence re- 
portid bx others as a ra-’jar argument in fax or 
of tins being a constitutional disease, although 
he Ins no familial cases in Ins o.xn 'trie? In 
the absence of disease oat would anticipate 
that the lung would reexpand in four to eight 
xxccLs 1 he ax tract time for rcuxpansion xvas 
a little oxer two months in this series One 
patient dud with hatmopneumothorax — Tie 
Dwlog\ of Idiopatl ic Pne in oil orax, II J 
I^Tge, An J If Sc , Ifax, 1910, 199 <555 — 
(GEM) 

Spontaneous Pneumothorax — Spontaneous 
pneumothorax is characterized bx sudden oc- 
airrcncc m apparentlx hcalthx persons with- 
out accompanxing pleural exudate, fexer or 
other constitutional sxmptoms, and with 
eventual complete rccox erx It usuallx occurs 
in carlj adult life, more frequentlx in men 
than in xxomcn Prolonged observation makes 
It apparent that patients who have had spon- 
taneous pneumothorax do not neccssanh later 
show c\ idence of tuberculosis, or at least onh 
occasionallj Three causes for spontaneous 
pneumothorax have prcvioush been recog- 
nized ( 1 ) the rupture of subpleural valvular 
vesicles, ( 2 ) disruption of the visceral pleura 
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by the tension of visceral-parietal adhesions, 
(3) the rupture on the pleural surface of con- 
genital pulmonary cysts In addition to these 
causes a fourth probable cause is the rupture 
of the mediastinal pleura subsequent to 
mediastinal emphysema Interstitial em- 
physema of the lung may occur without unto- 
ward physical effort When air reaches the 
mediastinum and distends the mediastinal tis- 
sues the patient usually complains of substernal 
pain which may radiate to the back or neck 
There are no constitutional sj'mptoms Physi- 
cal examination usually discloses diminution 
or complete absence of the area of cardiac 
dulness and m many instances a peculiar and 
distinctive sound heard over the cardiac area 
during systole Roentgenograms usually aid 
m establishing the diagnosis by disclosing the 
presence of mediastinal air, and when air is 
either palpable in the neck or seen there m 
roentgenograms, the diagnosis is at once cer- 
tain Spontaneous pneumothorax occurred m 
2 of the 7 cases of spontaneous mediastinal 
emphysema observed This may occur in one 
of two ways Either the air may travel along 
the interstitial bands of connective tissue to 
the pleural surface and there produce a vesicle 
which subsequently ruptures or the air may 
perforate the thin mediastinal wall into the 
pleural cavity Experimental and clinical 
evidence support the view that m such instances 
spontaneous pneumothorax occurs because of 
the rupture of the mediastinal wall in the 
presence of mediastinal emphysema It is 
suggested, therefore, that aU patients who 
develop spontaneous pneumothorax should be 
carefully examined for the presence of medi- 
astinal emphysema — A Note on the Mechanism 
of Spontaneous Pneumothorax, L Hamman, 
Ann hit Med , December, 1939, 13 923 — 
(A A E) 

Pulmonary Oedema — The classical ex- 
planation of the mechanism of pulmonary 
oedema has been based upon congestion in 
the lesser circulation due to failure of the left 
ventricle Recent researches have, however, 
stressed the importance of central nervous 
system influence m the pathogenesis of pul- 
monary oedema It is possible, m every case, 
to produce fatal pulmonary oedema in dogs by 


suboccipital injection of 40 to 50 gamma of 
veratrine Similar effects can be elicited m 
guinea pigs and rats The effect is not specific 
for veratrine, since it can be produced by the 
suboccipital injection of other drugs such as 
aconite and strophanthm If the animal is 
anaesthetized by chloral hydrate or urethane, 
the pulmonary oedema can be diminished or 
prevented The oedema occurs within four 
mmutes after injection and the animal dies 
rapidly On postmortem examination the 
lungs are cyanotic and tense Histologically, 
aU the vessels are filled with blood Many 
capillaries are dilated and packed with blood 
cells Most of the alveoh are dilated, some 
contain exudate and the remainder air In 
many areas blood is seen lying free m the inter- 
stitial tissues The changes are focal in char- 
acter In the guinea pig and rat the oedema is 
mainly present at the periphery of the lung 
The heart shows no dilatation In order to 
study the mechanism of the reaction the 
authors studied several dogs who had been sub- 
jected to a suboccipital injection of veratrine 
The basis of the reaction appears to be a marked 
stimulation of the sympathetic system There 
IS severe peripheral vasoconstriction In this 
manner blood is forced from the greater into 
the lesser circulation This overfilling of the 
lesser circulation together with the loss of 
tonus of the smaller pulmonary vessels, effected 
by the stimulation of the pulmonary sympa- 
thetic, accounts for the massive oedema in 
these animals — Zentrogencs Lungodem, 4 
Jarisch, H Richter Si H Thoma, Klin 
Wchnschr , November 11, 1939, 18 1440 — 
(H R N) 

Pneumococcic Empyema — ^The authors 
report a case of pneumococcic empyema and 
nodular tuberculosis complicating ajacobaeus 
operation and treated by sulfapyndme orally 
and mtrapleurally Later, a tuberculous ba- 
ciUaemia occurred as verified by four positive 
inoculations of the patients blood in guinea pigs 
In lavagmg the infected pleural space serum 
containing a small amount of Lugol’s solution 
was used, later followed by an injection of 2 cc 
of a 33 per cent solution of sodium Dagcnan 
diluted m physiological serum After six davs 
of this treatment the pleural fluid v as found 
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bicttnoloRtcilh <;tcn!(. hut the pitiiut 'uc 
cumbcil to the IncilhLuin 1 lit pntumncorcic 
seeding of tilt plcun prolnliK rt-ulttd from n 
pulmomrt pcrforition nltliough thi-- \\ is not 
dcmotistrattd climcolK either h\ nnnonulric 
pressure rtndings or In iht Sfdw df Irultt 
ricun'sic i> iTuUntc pi eui>-oco'rtque trmh'e par 
l(s s ilfaii ulc Grat.ii’ie puhwimrf r-rc I’ i 
alUirtc, D Do tads, ^ BratUoii S. 6 Cforpes, 
irch ml dir ik I’app respir , 19 y’), U 
7,0 1, f6 — {J LI) 

Conpcnltril Absence of Hemidlnphrnrm — 
A ci'c IS reported of such in ihuormiht\ in 
an eight \ car old hoe , v ho for the list ti o 
1 cars had complained of frequent belching and 
of occasional emesis following the etenmg 
meal, this latter semptom was aliased if the 
supine po'ition was taken soon after the meal 
A diagnosi', of left pleural effusion had been 
made sc\cn aears preeious, because of a low- 
grade fc\ er and dr> cough Pin sical 01101101 - 
tion was negatiec cicept for a few findings in 
the left hcmithorai lack of expansion, 
tmpans o\ er the upper half and flatness ox er 
the lover half, and gcneralK feebler breath 
sounds cspecialh at the base The spleen 
could not be palpated The heart was marl- 
edh shifted to the right and the apex beat was 
heard back of the sternum Radiograms, 
taken before and after a barium meal, shoxecd 
large intestinal loops occupxing most of the 
left hcmithorax Following the report of 
ph> sical findings, there is a brief discussion of 
embrx ological and foetal dcxelopment of the 
diaphragm \ftcr a review of the literature 
and of differential diagnoses, the author con- 
cludes that the most probable h>pothC'.is m 
the case presented is that of a congenital 
absence of the left hcmidiaphragm —Assei'za 
coiigcmta dcU’eihidiafran ma svitslro, 1'" 
Fanaiio, Riv di pat c cUti d litbcrc , Angiwf, 
1939, 13 576 —{S L ) 

Histamlnase in Hay Fever — Histaminasc 
has become a popular drug for clinical experi- 
mentation in allergic diseases and allied dis- 
orders This IS based cntirch on the assump- 
tion that the allergic reaction is caused bx the 
liberation of “H-substance" at the site of 
contact of antibody with antigen and on the 


probabilitx tint histamina t night inacti ate 
th* "H ubstaiict", X Inch u ‘imilar but not 
idiiitic-’l to hisf'minc 1 iftn a pa'irnt^ I no 71 
to Inxc txpitil sxnptom of Inx fextr bc- 
ginnirif about tin middle of \i’gii*t •'nd b ting 
until the first frost x trt cho m for studx 
I ach patient jaxc a txp cal '(ar'ion toa cak 
dilution of rag'ud rxtr'ct On Xujni't 
tw( itx third the high pollen co''Ctntr'’tion 
produced txp cal symptom'’ of hax ftxt- in all 
15 patients riu patients x ere instructed to 
fake 15 units of hisf'’n'na'e d-silx , b it late* the 
do-c for (> of the p-'tients was incrta'cd to CO 
and 7a units a dax Imp'oxcmc it i” '■It C'''<ri 
after two dax s coincided v ith a drop in pollen 
counts, but sxmptoms reappf’rui a^d became 
xxorsc xxith rising polle i counts \11 patients 
continued to liaxt hax lexer during the cour-c 
of studx Titrated intraci'tanc^i is te-ts with 
hisf'minc acid phosph-tc x ere made lieforc 
and after histami la'c therapy I his ihcnpx 
did not alter the hi taminc reaction of anx of 
the fifteen patient- The author concludes 
that histaminasc is of no practical u'cfulncs 
in the treatment of hax fexer — Jits' at irasc 
tt lie Treatit ei ' of lies ! c~(r, F I Keeie^, 
J J If 1 , Jm e 22, 19-10, lU 2-t-15 — 
{G L I) 

Potassium In Hay Fever — In a studx of the 
cflect of prolonged administration of potassium 
salts, 155 patients with hax fextr or hax fexer 
xxith asthma rcceixcd potassium chloride or 
potassium gluconate for periods xarxing from 
scxcral daxs to a few weeks The usual dose 
for adults xvas 10 to 15 grams of potassium 
chloride or from 15 to 30 grains of potassium 
gluconate three or four times dailx The dose 
for children xxns from 5 to 10 grams of potas- 
sium chloride three to four times dailx Of the 
153 patients onlx 7 patients experienced mild 
relief, xxhilc 1 16 patients obtained no relief 
Two patients became worse On a group com- 
paratixe basis, of 30 patients with hax fexer 
symptoms who had inadequate or no speaGc 
dcsensitization tlierapy , 2 had mild relief and 
one XX as made xxorse, of 52 patients with hax 
fex’er and astlima xxho had inadequate or no 
specific dcsensitization thcrapx, onlx 2 ob- 
tained mild relief, of 24 w itli hax fex er w ho had 
adequate specific therapy , but had remaining 
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symptoms, none were unproved, of 44 patients 
with hay fever and asthma who had adequate 
desensitization but remaining symptoms, mild 
improvement was noted in 3 cases The 
authors conclude that potassium salts have no 
practical usefulness in the treatment of hay 
fever — Potassium Salts in the Treatment of 
Pollinosis A Clinical Evaluation, S S Rubin, 
A L Aaronson, M A Kaplan & S M 
Feinberg, JAMA, June 15, 1940, 114 
2359— [G L L) 

Potassium in Hay Fever — ^The authors 
have repeated the work of Bloom, in attempting 
to determme the value of potassium salts 
orally in the treatment of hay fever Forty 
patients were treated in two groups, 9 patients 
in January, when there was no pollen in the air, 
and 31 patients in the period from June to 
November Control solutions were prepared 
and used alternately with the solution of po- 
tassium salts None of the first group of 9 
obtained any relief A stronger solution of 
potassium chloride was used with two control 
solutions for 31 patients in the second group 
Only 2 of the group reported relief, but the 
control solutions also provided rehef in these 
2 patients Several of the patients had no 
relief for urticaria and migraine, and several 
with bronchial asthma had no aggravation of 
symptoms on taking the salt None of the 
patients treated with potassium had previously 
shown any relief from specific treatment based 
on cutaneous testing The authors were there- 
fore unable to substantiate the good results 
reported by Bloom m the treatment of 29 cases, 
in which potassium afforded degrees of relief 
varying from 50 to 100 per cent in all cases — 
Potassium Salts m Hay Fever, B Miller &. 
G Piness, JAMA, April 27, 1940, 114 
1627— {G L L) 

Hodgkin’s Disease — The author analvzes 
212 proved cases of Hodgkin’s disease, showing 
a preponderance m males between the ages of 
twenty and forty Its occurrence is unusual 
in girls under fifteen There were no apparent 
predisposing factors In 79 per cent of the 
series lymph node enlargement was the first 
abnormalit}' noticed Unilateral hmph- 
adenopath}' was more usual m earh cases 


Discharging sinuses occurred in 7 cases, possibly 
indicative of a concomitant tuberculosis 
There was infrequency of splenomegalj' m 
early cases There was no uniform path- 
ognomonic roentgenographic mediastinal pic- 
ture In no instance was there enlargement 
of the mediastinal nodes without palpable 
cervical, supraclavicular or axiHary adenopathy 
In 19 instances the parenchyma of the lung 
was dotted with nodules, vary ing in size from 
a ten cent piece to a half dollar Fourteen 
individuals (6 6 per cent) showed roentgeno- 
graphic evidence of disturbances of the osseous 
system There were 10 instances of diplegia 
The transverse myehtis may be explained by an 
epidural invasion with a resulting choking off 
of the blood supply to the spinal cord The 
most constant blooa picture was a diminution 
in the lymphocytes with an increase m mono- 
cytes A continuous low grade type of pyrexia 
was present m most cases The Pel-Ebstein 
variety was uncommon The average dura- 
tion of life after onset of symiptoms of the 123 
patients who died under observation was 32 06 
months The average duration of life after 
the institution of therapy was 23 8 months — 
An Analysts of 212 Cases, L B Goldman, 
JAMA, April 27, 1940, 114 1611 — 
{G L L) 

Erythema Nodosum in Coccidioidomycosis 
— ^A study was made of 453 patients with 
erythema nodosum or multiforme m Kem 
and TulEfre counties in the San Joaquin Valley 
in Cahfomia A tuberculous aetiology was 
established or considered probable m 11 pa- 
tients Coccidioidomycosis (San Joaquin 
fever) was considered the cause in 432 patients 
In practically every instance diagnosis was 
confirmed by a positive coccidioidm test 
Cover slip examination, culture and guinea pig 
inoculation of the sputum were made m pa- 
tients who had expectoration Coccidioidcs 
imnttlts was demonstrated in 72 per cent of 
patients with satisfactory’ specimens Ph\ - 
sicnns rarely failed to diagnose er\ thcraa 
nodosum, but erythema multiforme twice re- 
sulted in a diagnosis of eczema, and six times in 
a diagnosis of smallpox On the other hand, 
patients were diagnosed as haanng San Joaquin 
lexer xxhen they were suffering wnth acute 
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appendicitis, lead colic, smallpox, sccondarj' 
s>T)liilis and tuberculosis It -was possible to 
determine the incubation period of the disease 
in several patients ^^ho acquired the infection 
on a brief visit to the vallev The incubation 
periods ranged between one and three weeks, 
most frequen% falling around two weeks In 
several instances the relationship of the ery- 
thema nodosum to development of allerg^' was 
showTi by a change of reaction to coccidioidm 
from negative to positive at the time of ap- 
pearance of the erythema That sensitivity 
to coccidioidm can persist for a long time with- 
out exogenous reinfection was showm by a test 
made on a physician who had become infected 
in a laboratory in 1929 Although there had 
been no possible exposure to the fungus after 
1932, a test made in 1938 showed a severe 
reaction with necrosis Only two possible in- 
stances of recurrence of San Joaquin fever were 
encountered, indicating that postprimary ery- 
thema nodosum is as infrequent in coccidioido- 
mycosis as in tuberculosis Evidence that 
coccidioides spherules did not pass from man 
to man w'as shown by study of bed-mates 
The endosporulative spherules which occur 
within the animal host and in the sputum are 
apparently rarely, if ever, infectious Infec- 
tion occurs through inhalation of the chlamydo- 
spores characteristic of the fungus in nature 
and readily adapted to widespread dissemina- 
tion The seasonal distribution of the erj- 
thema attacks bears this out The highest 
incidence occurred during the summer and 
autumn when agricultural activity is at its 
peak Few cases occurred during the rainy 
seasons A predilection for females was noted 
comparable to that of tuberculous erythema 
nodosum Coccidioidomycosis appeared most 
commonly among presumably nonimmune 
voung persons and recent residents Nearly 
half the patients had hved m the valley less 
than a year Gifford’s studies with the coc- 
cidioidin test ate cited The percentage of 
reactors ranged from 17 per cent m school chil- 
dren resident m the valley less than one year 
to 77 per cent in children resident ten years or 
more In the series of 432 patients with ery- 
thema, none developed coccidioidal granuloma, 
this severe and often fatal form of the disease 
IS, however, less infrequent among Negroes 


and Filipinos — Epidemiology of Acute Coc- 
ctdioidoii %cosis iiitb Erythema Nodosum (“San 
Joaquin” or “ Valley Feur”), C E Smith, 
Am J Pul) Bcalth, June, 1940, 30 600 -- 
(U LI) 

Erythema Nodosum in Coccidioides — 
Sexen cases of erythema nodosum, definitely 
proven to be associated with the Oidtum coc- 
cidioidcs in children ranging from the ages of 
three and one-half to thirteen > ears, have been 
presented as being independent of either tuber- 
culous or rheumatic infection Only those 
specimens m which the fungus could be cultured 
on Sabouraud’s medium, rccov^ered from guinea 
pigs after inoculation and then recultured, bax e 
been classed as positive In all instances a 
definite pulmonarj' complication accompanied 
the erythema nodosum, as showai bj clinical 
and X-rav findings, but which resolved entirely 
within a month’s time and failed to progress 
later into granulomatous or caseous lesions 
No tubercle bacilli were ever isolated from any 
of the specimens, and, m all but one case, the 
Mantoux tests were negative — Erythema 
Nodosum in Childhood Associated niilh Infcc- 
ito) by the Oidium Coccidioides, Juliet Thorner, 
Arch Pcdial , October, 1939, 56 628 (From 
Author's Summary) — (3f B ) 

Thrombosis of Superior Vena Cava — This 
is a rare pathological condition although easilv 
recognized, there having been collected from 
the hterature only 309 cases of obstruction 
reported up to 1933, bx Ehrhch, Ballou and 
Graham Aortic aneurvsms and malignant 
mediastinal tumors were found to account for 
a large percentage of total obstructions If 
the cases due to thrombosis are separated the 
number is reduced to 120 reported m the litera- 
ture up to 1936, not aU these being prox^ed, 
of which 29 per cent were due to external pres- 
sure, 23 per cent associated with mediastinitis 
and 36 per cent with phlebitis There is an 
interesting group of cases with unknown aeU- 
ologx A case is reported m a policeman of 
thirty-eight who complained of a bursting 
sensation m the ears, aggravated by bending 
down, who had had lobar pneumonia three 
years before and a small locahzed thrombosis of 
the right leg in 1936 His s} mptoms had begun 
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a month before hospital admission (to St 
Thomas’ Hospital, London) and two weeks 
later there had been a small haemoptysis and 
some dyspnoea on exertion Sputum had 
failed to show tubercle baciUi on concentration 
and chest X-raj^s had revealed merely a shght 
evidence of the mediastinal shadow , lung fields 
being normal with no evidence of tumor 
Right artificial pneumothorax was induced with 
a view to thoracoscopy but the apical and 
mediastinal surfaces were adherent Explora- 
tory thoracotomy showed the superior vena 
cava as a hard band running from the root of 
the neck into the right auricle and no con- 
stricting bands or tumor were found Signs 
of obstruction were somewhat less evident four 


months later It was thought that the lobar 
pneumonia might have been a factor by settmg 
up a mediastinitis The ultimate prognosis is 
generally regarded as unfavorable, improved 
circulation being possible only by canalization 
of the clot, but in this case the immediate prog- 
nosis seemed good Treatment of the condi- 
tion IS discussed, especially radical removal of 
tumors and constricting bands, and paUiative 
treatment of some cases by mediastinal de- 
compression which IS justifiable where pressure 
increases sufiiciently to cause collapse of softer 
structures Exploratory thoracotomy is ad- 
vised in cases of doubtful aetiology — Thrombo- 
sis of the Superior Vena Cava, E M Buzzard, 
Tubercle, January, 1940, 34 39 — {A P ) 
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TO worn TOeCTHCK 

EASTMAN BLUE BRAND ULTRA-SPEED FILM 
EASTMAN INTENSIFYING SCREENS 
KODAIK DEVEIOPER POWDERS 
EASTMAN FIXING POWDERS 


As a most important step lo assuie That is with skill of expeiience 
ladiogiaphs of the highest quality, dating baek to the discoveiy of the 
jou should standaidi/e on films, \-iays, Eastman makes all four essen- 
scieens, and chemicals, the manufac- tial mateiials — films, scieens, devel- 
ture of each of which is controlled by opei, and fixei — each item so that it 
tests that employ all of the otheis is unexcelled in its own paiticulai 
The eftect of each item on the woik function so that it complements, 
of the otheis is so pionounced that and is complemented by, its compan- 
piopei balance between all is a pie- ion products Eastman Kodak Co , 
lequisite to adequate results Medical Division, Rochester, N Y 

One of the ’specially trained representaiiies of the Medical Division 
of the Eastman Kodak Company is located near you He is ready 
to assist you leith any technical problem that you may encounter 

EASTMAN X-RAY MATERIALS 

The Right Combination for Bvery Situation 
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DR NORMAN BETHUNES PNEUMOTHORAX AP 
PARATUS PI7160— Bclhune Pneumothorax Apparatus 
The distinguishing features, of this apparatus arc the 
transparent non fragile material 
for the two telescopic hnders that 
form the displacement chamber 
and the method of rcblhng The 
two cj hnders are graduated to read 
direct^ the number of c c s> of air 
inflated bj nr't r using the inner 
cMiuaer aUo\c the lei cl ol the 
water in the outer Cimiaer ana 
tiiui allowing It to stiin. uw. a»r 
tounnea m tnc imici tvijijuti js 
uiaeii irgeu through the Mitvc lo 
reuil lut appal itua it n* siuipb 
neccsss irs lo lai'^c tlic nmei c>lmucr 
ttbo\e the lex cl of the w iter n 
Mmple and lapid method which 
chimnatCb pumiiuig with n bulb 
or pump Ihe xalxo on the b*i:sc 
controls mfiation and the arrange- 
ment IS ‘«uch thu the manometer »•' 
alwaxs on The mnnometei i 
protected b\ mcan« of automatic 
check xahos against the oiection of 
the water bx high po ittxc or high 
negatixc pressure 

P 17160 <t50 00 

Case Extra 5 00 



PILUNG-PHILA 


HUDSON BPTHUNE PNrUMOTHORAX APPVRATUS 
P17155— ihisapparatusxxith mo<ii5cations bj B P Potter 
M D Kud‘=on Countx Sanatorium consists of two trans 
parent telcaconing cxlmdcrs Ukc the original Bcthunc \p 
paratua but ttic x ah c equipment is different 
Instead of mounting the xaixe for controlling inflation 
on the manometer panel a plunger tx pe x ah c (B) is inter 
posed m the tubmg leading to the neixilc as shown in the 
illustration 

The nipples, do5>ignated rcbpectix eh V\ (for manome- 
ter) and AIR on the panel are connected b\ tubing 
witbsimdarh mnrkcrl outlets on the plunger x ah c a gl'us 
filter being pinced in the MR 
Circuit A third outlet on the 
plunger xnh e (B) is a Lucr taper 
connection for needle 
In the, arrangement the 
manometer is nlwnx*! ON 
and when the plunger (B) 
shown at the left is pushed in 
(lie air circuit is open and air 
passes into the chc*'t 
The air nipple (A) on the 
panel is proxiricxl with a lexer 
release xahe to permit dis 
charge of am air remaining in 
the air chamber xxithout re- 
quiring it to pass through the 
plunger xnho (B> This auto 
malicalK prepare^ the instru 
ment for the next patient 
without requiring the opera 
tors time or attention 
P 171o5 $55 00 

Case Extra 5 00 ,, . _ 

-w 





CORREC'^''^pT-T O r- 1-TV ,v 

P17130— Apparn 

tus corn tc xahes> 

for controlling inflation and for opcnuig or closing the 
manometer to cheat pre&sure Intra thoracic pressure 
max if dc&ircd be read without interrupting inflation 
Both arms of the water manometer are proxided with 
traps to prexent ejection of the water either bj high posi 
tixe or high negatixe pressure Bottles are graduated for 
direct reading and a sliding indicator is proxided for de- 
termining the amount of air displaced Instead of rubber 
stoppers the bottles arc capped bx the Pillmg Quick De- 
tachable Bottle Tops Price includes well finished case 
P I7I30 $62 50 



TAPE P17133— Filling AInde Portable Txpe Cutlcr- 
Robm«5on Apparatus This apparatus folloxx-s the de- 
sign of the standard Cutler Robin'jon m details of 
construction and in the method of application but to 
proxide a lighter and compact apparatus this portable 
IX pe IS proxided xxath 1000 cc bottles instead of 2000 
cc bottles, making po-NSiblc a reduction in weight to 
less than half while retaining all the technical ad 
xaxitagcs of the standard sire apparatus Price in- 
cludes well finished case P-17133 $62,50 


BRONCHOSCOPY 

BRONCHOSCOPA FOR TUBERCULOSIS Pilling Made Instruments Used 
hy the Staff of (he Cheraher Jackson Clinics These authentic models are 
exact duplicates of tho'^e made bj us for and u*ied bx the xoinous Chexalier 
Jackson Clinics in Philadelphia All made under our one roof and superx iston 
insuring proper inter functioning of separate instruments Order direct from 
us to ax Old incorrect models Bronchoscopic catalog on request 

GEORGE P 

ARCH &, 23rd 


PILLING 



PHILADELPHIA ■ 
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PRODUCTS 



Patent I2"'16I3 


MEAN 


100 % 

Protection 

100% protection mems that Burnitol Products give the 
greatest degree of safety and dependabilitj possible in any 
Sputum Cup A Sputum Cup cannot be too good— because 
the best Sputum Cup costs so little And the most tareful 
anti-infective measures may be defeated if unreliable Sputum 
Cups are used This photograph shows our "A” Pocket Plask 
which will conveniently fit any small or vest pocket Closely 
fits the palm of the hand and is verj inconspicuous to use Is 
similar in construction to the “XL” Plask and has the same 
excellent features Expansion at mouth— 2^“ Satchel bot- 
tom Has about one half the capacity of the “XL” Flask 


Sold Flat Only 

Tied in bandies of 100, packed SOOO flasks to the case 
Shipping weight approximately 26 lbs per thousand 


The "ASEPTIC” Sputum Cup shown here, now has the 
graduations on the inferior of the Cup which permits the 
measuring of its contents 

No holder is necessarj w ith the “Aseptic” Cup It is ready 
for use the minute it is set up 

Note the fact that the cover is fastened securely to the cup 
itself thus avoiding the extra effort of attaching cover with clip 
or other device 

Long substantial tabs on the sides of the cup hold it rigid and 
insure stability under unusuallj brusk treatment The 
“Aseptic” cannot collapse under careless fingers 

The cover of the “Aseptic” completely ox'erlaps the edges of 
the cup and rests tightly against the rim It is self-closing, 
due to the resiliency of the stock 

The special non-cracking stock from which “Aseptic” Cups 
are made is thoroughly and carefully treated on both sides w ith 
high-test paraffine 



Shipped flat in cartons containing 100 cups 
Packed SO cups to a box Weight approximately 40 lbs per thousand 



BURNITOL MANUFACTURING CO 



32 SULLIVAN SQUARE BOSTON MASS 
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Bindings for Review Copies 

The American Review or Tuberculosis will bind current and back 
numbers of the Review in standard uniform cloth binding 

Cost of bmdtng, S2 00 per binding 

Phase Jill in the order below, detach this page and mail to 

American Review of Tubercoiosis 
1790 Broidnav, New York, N Y 

Please fill my order for binding my Review volumes m the manner checked, supplying all the 
missing numbers 

□ Ongmal Articles and Abstracts of each volume separately at $4 00 per volume for binding 

□ Articles and Abstracts for one volume in one bindmg at $2 00 per volume for binding 

□ Articles and Abstracts for entire j ear bound separately at S2 50 per binding 

I desire volumes* bound and have sent to >ou at the above address 

under the date of by Volumes 

(Pp or Express) 

Name 

Address » 

•If } ou order Voluioes \I and \1I bound and tvish them combined cbect here D 


NOTICE TO SUBSCRIBERS AND CONTRIBUTORS 

The American Review of Tobercclosis is pubhsbed bj the National Tuberculosis Association 
and issued monthly about the 1st of the month Tar American Revieu of TonERCotosis is the 
Offiaal Journal of the American Trudeau Societ> A volume mcludes suv numbers and begins with the 
January and July numbers 

Subsertf irons The subscription price of the Review is $8 00 for the calendar jear Checks 
should be made pajable to Collier Platt, Treasurer 

Character of the Recteai The Review consists of two mam parts, namely, (1) ongmal articles and 
(2) abstracts The ongmal part is published monthlj , its size depending upon the amount of manu- 
senpt m hand Abstracts will appear as the amount of matenal warrants Each part will be paged 
separately, to permit permanent separate binding upon the completion of a volume 

Mantiscrrpls The Review mvates the submission of manusenpts on any phase of tuberculosis and 
relat^ subjects of mterest to medical practitioners and students and workers in tuberculosis and public 
health Articles are accepted for publication with the understanding that they are contributed soIeU 
to the Amencan Review of Tuberculosis ^ 

Manusmpts should be sent to the office of the Editor, Dr Maa Pinner, Montefiore Hospital 
Gun Hill Road, near Jerome Ave, New York, N Y They should be m English, typewritten on 
one side of ^e page only and with wide spacing and margins They should be mailed flat and trans- 
mitted by first class mad with postage for return if not available Authors should eaercise par- 
Ucuiar care in the preparation, notation and description of figures, charts and tables 

The pubhshets w ill not be responsible for manusenpts, illustrations, etc , lost m transit In order 
to save expense for authors’ corrections in proof, manusenpt should be carefully revised by the author 
before submission ' 

Abstracts Authors wishing to have abstracts of their papers appear m Abstracts of Tobeecd- 
Losis wall faabtate their publication by sending conase abstracts or reprints to the Editor 

Reprints Fifty repnnts without covers of arUdes wdl be furnished to authors free of charge when 
requested in advance A table showing cost of additional repnnts, with an order blank is submitted 
watn proofs to the authors 

AdTerirsm^ Rates will be furnished by The American Review of Tuberculosis 1790 Broad- 
way, New York, N Y , on request ’ 

The publishers reserve the right to deebne any advertismg submitted and to censor all copy 
tsingle CopiM The pnee of single copies of this number of The American Rewew of Tuber- 
cuiosis IS one dollar postpaid 
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AT NO INCREASED COST TO THE PATIENT 

o MEAD S BREWERS YEAST TABLETS 

Vitamin Bi potency increased from 25 to 50 Interna- 
tional units per gram Vitamin G (riboflavin) potency 
increased from 42 to 50 Sherman units per gram Each 
tablet now supplies approximately 20 units each of 
these vitamins, so that dosage may be calculated 
readily in round numbers by the physician Supplied 
in bottles containing 250 and 1 000 6-grain tablets 

« MEAD'S BREWERS YEAST POWDER 

IS also thus increased in potency per gram In addition, 
it IS now improved in texture so that it mixes more 
readily with various vehicles the physician may specify 
in infant feeding Supplied m bottles containing 6 ozs 

MEAD JOHNSON & COMPANY Evansville, Indiana USA, 
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Mt' Mte- puLUc 
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FAICHNEY THERMOMETERS 
for 50 YEARS 


TEMPGLASS 

THERMOMETER 



INDIVIDUAL THERMOMETER JAR 

The finest thermometer and holder for Tuberculosis Sanatoria 
and Patients Sets on bedside table or dresser, ready for 
mstant use Pebbled glass, flared bottom to prevent tipping 
and spilling Thermometer always sterile 

Tempglass Thermometers are made tough bj special process 
Tests prove one Tempglass outlasts two ordmarj tlicr 
mometers Choice of three styles of bulbs— Pegular Stub 
or Rectal Stub bulb illustrated 

Tempglass Thermometers without Jars — ^6 50 dozen 

Thermometer Jars onli— $2 50 dozen 

Combination price of Jar and Thermometer onlv $7 jO iloztn 

FAICHNEY INSTRUMENT CORP. 

WATERTOWN. NEW YORK 


The chest measurements 
of more than 20,000 
children avere taken 
to prove that — 

“YOUR CHEST 
SHOULD BE 
FLAT” 

The stoiy of the development 
of a new diagnostic test 
foi Pijhhc Health WoiJ, 

by 

S. A WEISMAN, M.D. 

This book IS the lesult of painstaking 
caie, stud5’’ and effort in pioving that 
the measuiements of chest dianieteis 
IS a valid clue in detei mining suscepti- 
bility to tuberculosis 

Here is statistical evidence that ov ei- 
vvhelmingly beais out the tlieoiy that 
youi chest should be flat and evi- 
dence that bungs to the light a tool 
that may be used foi the piotection of 
human health 

The Ameiican Journal of Public 
Health saj-^s, “It is strongly lecom- 
mended to leadeis both foi foim and 
content ” 

CHAPTER HEADINGS 

1 \ New Lino of Att ick on tuber- 
culosis 

2 Development of tlic Normal Chest 

3 Comparison of Norinnl and 'lu- 
berculous Chests 

4 Measuring 20,000 Chests 

5 The Case of the two Mans 
C How Old IS Timtnv’ 

7 The Clue of the Red Riot 

8 Ruilding the Dtfenset. 

') 1 he Philosopher s 1 liree Questions 

145 pages • illusUated • %2Q0 

J. B. LIPPINCOTT 
COJIPANY 

! LnsI 11 ashiuqtnn Square Plnla , Pa 


II hen dcahns ^'th Advertisers, please mention The America Review or Tliupcilosis 




B lrmtol Co\cRfl Spuluin 
Cups irc rtcogni/c(l 1)\ k id- 
ing institutions ,is tlit sakst 
nnd most slnlta^^ means of sohing 
the problem of sputum disposal 
Cohered at ill times to assure the 
utmost protection, tllc^ also elimi- 
nate e^cr^ eibjection to the dis- 
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PULMONARY TUBERCULOSIS IN THE SECOND DECADE 

OF LIFE' 

I Its Dc\elopmcnt and Fatality 
nWID 7\CkS 

\ ccrtiin prx^portion' of childan wlio sumvc an initial tuberculous 
infection in ihcir first (iccado of life begin to develop subsequent dis- 
<''mm'’tion'- or rt. infections dunng tlicir second decade of life These 
dt<''tnnnations or reinfections usually begin as minimal lesions and are 
incountLad tlinicalK in tuo phases, the S3mp(omatic and the asymp- 
tomatic If wait for the patient to tome to the ollice tlic great 
m->jnnt\ will present symptoms In case-finding surveys, wntli routme 
X rpN Jilms of tubcrculin-posiU\c children, we found that in the first 
stages of dcNclopmcnt pulmonarj tuberculosis rarelj has an acute onset 
The di«ea‘^c in its chronic form alwats has an insidious, symptomless 
beginning, the onlj objcctuc c\ndcncc being a diance X-ray finding 
winch maj. howcacr, rc\cal fatrh c\tcnsi\c lesions In the great 
niaiont; of instances the lesions arc apical and varj' m extent in their 
relation to the anlcnor or postenor nbs In its acute form, pneumonic 
phthisis which occurred in 2 of 536 cases, the diagnosis at first was non- 
specific pneumonia Those who haxc had an opportunitj’- to observe 
these asjTTiptomatic lesions bj scnal X-ra\ films haxc been indelibly 
impressed in their Icndcncj to spread without symptoms, without signs, 
until sooner or later a considerable lung area is involved 
Dunng the course of development and spread, no gross retardation m 
growth occurs in growing duldrcn In only 4 per cent of tlie instances 
was the weight obscreed to become stationarj with the appearance of the 
lesion A cawtj maj den clop w about any objective or subjective sjmip- 
toms If a diild is in a sanatorium where the temperature is observed 
penodically, cavih' formation may be found to be accompanied by slight 
or moderate fever If put to bed the patient will gam weight rapidly, 
the pseudo-rccovetv of Lacnncc, while the X-ray shows persistent exten- 

> From the MassachuEctts Department of Public Health, Boston, Massachusetts 
* The exact proportion is being determined for a large group of children and will be re 
ported later 
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Sion of the lesion in the majonty of cases An extensive haematogenous 
spread may occur without any s)TOptoms A bronchogenic spread, the 
result of a spill from a cavity, is usually accompanied by fever, symptoms 
and signs A haemorrhagic spread will give signs, symptoms and 
toxaemia There comes a time, however, w'hen symptoms make their 
appearance m the slowly spreading lesions The average interval of time 
for this to happen is three years, the younger the age at diagnosis the 
slower the spread and the longer the penod of time Toxic symptoms 
may not appear until shortly before death 

This clmical study is based on 536 white children who were observed 
carefully for a period of 2,144 person years’ or an average of four person 
years The longest penod of observation was twelve years, the shortest 
penod was one year 

The matenal came from two sources The larger group, 443 children 
(137 boys and 306 girls) were discovered in the public schools Of these, 
297 were found m the schools as a result of the routine X-raymg of Pirquet 
positive children, and 146 developed pulmonary tuberculosis dunng the 
course of observation of a large group of school children who were fol- 
lowed annually with check-up X-ray examinations A smaller group 
consistmg of 93 patients were onginally tested at the school clmics but 
were not followed routinely These, however, were subsequently re- 
ported as pulmonary tuberculosis, either by county clmics or private 
physicians, and were included m this study after the diagnosis was 
confirmed 

DESCEIPTION OF THE GROUP AT THE BEGINNING OF THE STUDY 

In the 536 children were 367 girls and 169 boys, approximately two 
girls to each boy, 63 6 per cent had familial contact The cumulative 
tuberculosis mortahty in these contact families was 38 8 per cent, the 
case fatahty 44 3 per cent (41 per cent males and 45 5 per cent females) 
Nineteen were in the age group five to nine j’-ears, 208 m the age group 
ten to fourteen years, 285 in the age group fifteen to nineteen years, and 
24 m the age group twenty years and over It is noteworthy that of 
the 93 reported cases 83 9 per cent were m the older age group fifteen 
years or more, whereas, in the school group, 52 1 per cent were m this 
age group, 35 5 per cent of the entire group had symptoms and/or 
signs referable to the chest and 12 9 per cent had positive sputum 

’ A person jear represents the espenence of one person or patient who was observed for 
one year 
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(boys 10 7 per cent and girls 13 9 per cent), 13 9 per cent of the entire 
group had cavities (boys 1 2 per cent and girls 14 8 per cent) 

The school clinic group, 443 children, were all in school and presum- 
ablj'- well In this group the diagnosis was made exclusively on X-ray 
evidence in 72 5 per cent, and in only 27 5 per cent was the X-ray diag- 
nosis supported by symptoms and/or signs referable to the chest at the 
time of the exammation and could properly be classified as so-called 
“manifest disease ” In the school group, sputum was positive m 6 8 
per cent (3 6 per cent bo3fs and 8 3 per cent girls) 

In the reported group of 93 children, 73 1 per cent already had symp- 
toms and/or signs referable to the chest at the time of diagnosis, as well 
as more extensive lesions on X-ray In this group positive sputum was 
found in 41 9 per cent (40 6 per cent boys and 42 6 per cent girls) 

The X-ray classification of the whole group by topography of lesions 
IS given m table 1 The classification is based on 531 children, as the 
location and extent of the onginal lesion was unknown m 5 children 
As the shadow cast on the roentgenogram is the mam reliance in 
diagnosis for tuberculin-positive but otherwise presumably healthy 
school children, the classification of these shadows according to their 
extent and location was found to be extremely helpful and practical 
A qualitative descnption of these lesions, such as exudative, productive, 
caseous-pneumonic, is not possible with any degree of accuracy from 
the first film alone The terms “progressive” and “retrogressive” are 
more significant in descnbing the course of these lesions 
Apical lesions, soft in appearance, are either homogeneous or mottled, 
with a fine or coarse stippling, or hard, strand-like or stringy, and may 
or may not be accompanied (or preceded) by calcified nodes m the 
parenchyma or tracheobronchial region Such apical lesions are almost 
always aetiologically tuberculous The differential diagnosis is an 
occasional upper lobe atelectasis, bronchiectasis or lung abscess, very 
rarely, congenital cystic disease, if this is confined to one or both upper 
lobes 

Sub- or infraclavicular shadows must be distinguished from an acute 
or subacute nonspecific pneumonia, which is not infrequently found m 
children who are able to attend school In appearance, the transient 
shadow IS not dissimilar to its chronic counterpart There is almost 
always, however, a history of an acute “cold” or “grippe,” not severe 
enough to confine the patient to bed A second film which should 
always be made within ten days or two weeks will show either a complete 
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disappearance of the “fleeting shadows” or considerable clearing The 
speafic chronic shadow will persist These lesions must also be differ- 
entiated from interlobar pleural effusion which upon cleanng leaves a 
thickened interlobar fissure Atelectasis, due to bronchial obstruction 
by foreign body, or large tracheobronchial node and pulmonary abscess 
must also be kept in mind 

Unilateral basal shadows are usually, and bilateral shadows almost 
always nontuberculous The diagnosis in the great majonty of in- 
stances IS broncluectasis or atelectasis, or a combination of both There 
IS usually a story of long standing cough with loose expectoration which 
IS persistentl)’- negative for tubercle bacilh Rales are easily elicited m 
either one or both bases Basal bronchiectasis is not infrequently 
found in school children Basal tuberculosis is rare 

Table 1 shows that 12 8 per cent of all the lesions were sub- or infra- 
clavicular, either uni- or bilateral, and 87 2 per cent were apical, 54 6 
per cent of the apical lesions were unilateral, 5 S per cent with cavities 
The majonty of the unilateral apical lesions were of minimal extent, 
that is, either above the clavicle within the first antenor rib, or from the 
apex down to the second antenor nb Bilateral apical lesions were 
present in 32 6 per cent of the cases, 8 5 per cent with cavities It 
should be noted that the older the age group the more advanced were 
the lesions on the onginal diagnosis, particularly in the bilateral lesions 
For mstance, bilateral lesions extending below the second antenor 
nbs and lesions with cavities occurred in 10 per cent (2 of 20) of the boys 
m the age group ten to fourteen years, against 47 4 per cent (18 of 38) 
in the age group fifteen or more years For girls in the age group ten 
to fourteen years, the mcidence of advanced lesions was 47 4 per cent 
(IS of 42) contrasted with 58 8 per cent (40 of 68) in the age group 
fifteen or more years (see table 1) 

COURSE or PULMONARY LESIONS 

As these soft lesions were observed with senal films over a period of 
time, the majonty showed progression, some definitely retrogressed, 
and some remamed stationary If such a lesion is observed early in the 
development (case 10, plate 4) it may be seen to spread at first and in- 
volve a certam area, then it may show retrogressive changes On the 
other hand, a shadow which is definitely retrogressive at first, even to 
the point of partial calcification, may reactivate and progress to a fatal 
termmation (case 11, plate 4) Stationary shadows, homogeneous or 
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mottled in diaractcr, may remain stationarj' for a longer or shorter time, 
then begin to spread or retrogress Soft stationarj' shadows are always 
uncertain as to outcome until definite changes occur which will indicate 
their behavior Strand-likc or string)^ shadow's, cither apical or sub- 
clavicular, tend to remain stationaty for a long time with rare exceptions 
and, after puberty has passed, may remain stable 

Lesions of minimal extent that progress do so on the whole rather 
slowly and silentl}' If apical, the spread is downward as if b}’^ con- 
tiguity, first on the affected side, then on the contralateral side if this is 
not already involved If bilateral, both sides may spread simultane- 
ously When a cavity spills over, the consequent bronchogenic dissemi- 
nation may be rapid indeed Occasionally, a small lesion either apical 
or subclavicular has a sudden rapid spread to both lung fields which can 
be explained only by haematogenous or Ij-mphatic dissemination 
When this appears, both lung fields are spotted with innumerable 
shadow's of fine or coarse stippling Subclavicular lesions on the w'hole 
tend to spread more rapidly and develop caxnties more often and more 
quickly than apical lesions of similar minimal extent The spread in 
subclavicular lesions is usually downward, but it may go in either 
direction 

The proportion of X-ray spread of apical lesions by age groups is 
not significantly different, but the period of observation is longer for the 
younger age groups because the younger the child at diagnosis, the 
slower the rate of spread The average years of obsenntion for the 
age group five to nine years w^as seven years, for the age group ten to 
fourteen years, five years, and for the age group fifteen or more years, 
three years 

The first thing to note in table 2 is the direct relationship of the ex- 
tent of the apical lesions to mortality, tlie more advanced lesions give 
the greatest mortality during a shorter penod of observation After an 
average of four years, all X-ray lesions showed a spread in 63 1 per cent, 
24 3 per cent retrogressed, and 7 per cent remained stationary, 5 per cent 
of the lesions that spread according to X-ray observation first showed a 
tendency to retrogress, but finally spread (case 11, plate 4) Nine per 
cent of the lesions that eventually retrogressed w'ere also observed dur- 
ing their initial spreading phase (case 10, plate 4) 

Of the children showing progressive lesions by serial X-ray films, 
35 2 per cent have died within the penod of observation (23 8 per cent 
of the boys and 40 7 per cent of the girls) The excess mortahty for the 
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girls IS due partly to the fact that they had more extensive lesions at the 
time of the original diagnosis (table 1 ), had a greater proportion of cavi- 
ties and developed caxntics and postitivc sputum more frequentl}’- 
The girls developed cavities at a rate of 4 9 per cent a year, the boys, 
3 7 per cent a year The rate of the development of cavities by the 
topography of the lesions was as follows 

Subdavicular boys, 7 4 per cent a year, girls 6 per cent a 3 ear 
One apex above clavicle bo 3 's, 1 1 per cent a 3 ear, girls 4 0 per cent a 3 'ear 
Both apices above clavicle bo 3 "s, 2 4 per cent a 3 ear, girls 4 3 per cent a 3 fear 
One apex to second anterior nb bo 3 's, 3 0 per cent a year, girls 2 1 per cent 
a 3 ’ear 

Both apices to second antenor nbs bo 3 ’S, 6 9 per cent a 3 ’ear, girls 5 0 per cent 
a year 

One apex to be 3 ’ond second anterior nb boys, 9 3 per cent a 3 ear, girls, 7 2 
per cent a year 

Both apices to beyond second antenor nbs bo 3 ’S, 4 9 per cent a 3 ear, girls 
13 2 per cent a year 

PROGRESSIVT: versus RETROCRESSIVrE LESIONS 

Is It possible to foretell, once a lesion has been determined to be 
tuberculous, whether it will progress, retrogress or remain stationary’? 
This IS an important question m prognosis and when an attack upon an 
early lesion by collapse therapy’ is being considered Lesions that tend 
to retrogress on the w’hole do W’ell Lesions that show steady pro- 
gression, no matter how slowdy, ultimately’ do poorly’ This bnngs us 
face to face with the enigma of the shadow due to the primary’ infiltrate, 
which, on the w’hole, retrogresses, and the shadow’s due to secondary’ 
dissemmations or reinfections w’hich w’e have seen to progress in 2 out 
of every 3 cases Unfortunately, from the X-ray’ appearance of the 
shadow itself, when not accompanied by’ definitely v’lsible calcified 
tracheobronchial nodes, it cannot be ascertained in the first film w’hether 
the lesion is a primary infiltrate or a shadow due to a secondary’ dissemi- 
nation or reinfection 'When calcified tracheobronchial nodes either 
accompany or precede the soft shadow, it is usually certain at least that 
we are deahng with secondary dissemination or reinfection tuberculosis, 
but the behavior of the individual lesion can be determined only’ by’ 
serial films In answenng this question, then, there must be considered 
m addition to the character of the shadow certain other factors, namely. 
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tlie age of tlie patient, accompanying or preceding Calcified tracheo- 
bronclnal nodes and the tuberculin test 

A Given a positive tuberculin test simultaneous with the discovery 
of the lesion 

1 In the age group five to nine years, a soft sub- or infraclavicular 
shadow Mill as a rule behave like a primary infiltrate, will subside sooner 
or later, with or vithout treatment, and will usually leave in its place 
residual calcified nodes or strand-like shadows or both No lesions of 
this diaracter in boys were included in this study The one lesion 
included ^^as a girl, seven years of age, whose lesion, however, showed 
retrogressn e changes at first, then began to progress and behave like 
an “adult-t)pe” lesion Apical lesions in the first decade of life, homo- 
geneous in character and unaccompanied by calcified nodes, also tend 
to resolve (case 7, figures G and Gj, plate 3) Apical lesions in this age 
group, soft in appearance and accompanied by calcified nodes, tend to 
spread and disseminate (case 3, figures C and Ci, plate 1) Eight boys 
of this age group mth apical lesions were included m this study Of 
these, 5 had progressed with two deaths and 3 had retrogressed at the 
end of 6 5 mean years of observation Of the 10 girls in the first decade 
of life with apical lesions, 5 had progressed with one death, 3 had retro- 
gressed, and 2 remained stationary at the end of 6 7 mean years of 
observation The rate of progression is extremely slow for the chil- 
dren in this age group 

2 In the second decade of life, soft lesions, subclavicular or apical, 
homogeneous or mottled, accompanied by calcified tracheobronchial 
nodes or not, ivill, in the majority of instances, progress, that is to say, 
two out of every three will progress (see plates 1, 2 and 3) The only 
way to determme their behavior is by serial X-ray films A soft lesion 
may remain stationary for a time but this fact should not deceive us 
These lesions should never be dismissed as clinically unimportant even 
in the absence of symptoms or signs 

B If the tuberculin test is known to be definitely negative immedi- 
ately before the specific process in the lungs develops and becomes posi- 
tive at the time of the discovery of the lesion, the shadow is due to 
the primary infiltrate in any age 

C A hard, strand-like or stringy shadow m any location will, with 
rare exceptions, remain stationary dunng puberty and may be dismissed 
as unimportant after puberty has passed 
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CHANGES OCCtmRED IN THE GROUP AT THE END OE FOUR MEAN 

YEARS or OBSERVATION 

1 Tv'o-tlurds of the cases have progressed according to X-ray ob- 
servation 

2 Of the patients with asjanptoinatic lesions 44 5 per cent have de- 
veloped sjTnptoms and/or signs The average interval between the 
first X-ray film and appearance of dinical sjinptoms was three years 
The rate of development was 10 per cent a year 


PLATE 1 

Figs AS.Ai Progtessue lesion Casel R J M Boy, thirteen > ears and four months 
old, weight 90 pounds, height 60 inches Average weight Asymptomatic Initial film 
A May, 1934 Calcified node right apex Left apex, calcified node and homogeneous 
shadow occupying less than one half the apex above the first anterior nb By March, 1935, 
slow spread to thurd left antenor rib with small cavity in apex Serial film Ai February, 
1936 Mottled shadow has extended through left lung field Right top, calcified nodes as 
in 1934, but in addition a hazy shadow in extreme apex Weight 120 pounds, height 66 
mches Became symptomatic m January, 1936, and sputum positive in March, 1936 
From May to December, 1936 m sanatorium under collapse therapy 

Figs B S. Bi Progressive lesion Case 2 F I Girl, elev cn y ears and nine months old, 
weight 72 pounds, height 57 inches Ten per cent underweight Initial film B February , 
1929 Homogeneous shadow occupying less than one half of right apex above clavicle, 
mesially , and along upper mediastinum to nght of hilum, calcified nodes m nght hilum Left 
penhilar shadow wath calafied and small calafied node m first left antenor mterspace By' 
1931 spread to second nght anterior nb Now riles and symptoms but consultant docs not 
agree with sanatonum recommendation From 1932 to 1934 slow ly progressiv e lesion in nght 
with cavity In 1932 contralateral spread left top and left midlung Weight 100 pounds in 
1932, 109 pounds in 1934, then stationary Senal film Bi JIarch, 1935 BilateiM dissem- 
inated coarse mottled shadows occupying more than two thirds of both upper lung fields 
From April to September, 1936 in sanatonum under bilateral collapse Denies symptoms 
and no sputum available for exammation 

Figs C & Ct Progressive lesion Case 3 T R Boy , nine y ears and one month old, 
weight 55 pounds, height 49 6 inches Average weight Initial film C 1925 Homo- 
geneous shadow both apices above first antenor nbs Calcified node m nght apex and two 
or three calcified nodes in nght base Left hilum moderately dense without definite calci- 
fication Questionable calcified node m first left antenor interspace From 1926 to 1928 
refused examinabon because consultant gave an opinion that there was nothmg dmically 
wrong with the boy at this time, the lesion at top of nght lung bemg old and causmg no 
symptoms, it is entirely mactive, no fever, no moisture From 1929 to 1930 bilateral X-ray 
spread to second antenor nbs with small cavity in right apex and questionable cavitv m first 
left antenor interspace Senil film Ci November, 1931 Coarse and fine mottled shadows 
in both lung fields to third antenor nbs, more marked on nght Cavity in first nght antenor 
interspace Question of cavity in first left antenor space Weight 116 pounds, height 66 5 
inches, seven per cent below average Symptomatic with shght fever, 99 6° to 100 2° F , 
then rapid deebne to October, 1932, when he died Duration of hfe, seven years and four 
months 
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3 Of 65 boys wbo still remain symptom free, 33 8 per cent show- 
progressive changes by X-ray Of 127 girls who are still without symp- 
toms, 41 7 per cent show progressive changes on serial films 

4 Of the whole group, 19 3 per cent have developed cavities, 15 6 
per cent boys and 21 0 per cent girls 

5 Of the group who had no sputum or negative sputum at the time 
of the onginal diagnosis, 23 1 per cent have developed positive sputum 
in an average interval of 3 5 years after diagnosis 

6 Ninety-five girls and 27 boys have died from pulmonary tubercu- 
losis, one boy died from another cause 

7 Of the boys, 74 5 per cent and of the girls, 68 3 per cent received 
sanatorium treatment 


PLATE 2 

Figs D & Di Apical lesion, progressive Case 4 J E Girl, fifteen years and seven 
months old, weight 120 pounds, height 62 5 inches Five pounds above average Asympto- 
matic Inibal film D March, 1930 Mottled shadow left ape-r to second anterior rib 
Calcified node in extreme apex Calcified nodes in right hilum July, 1930, in sanatonum, 
afebrile and gained in weight until early in 1931 when she began losing weight despite bed- 
rest Toxic in May, 1931, with symptoms and positive sputum Lesion to third left anterior 
nb with a cavity in first left antenor interspace In July, 1931, haemoptysis August, 1931, 
spread in right Serial film Di May, 1932 Bilateral coarse and fine mottlmg with large 
cavity in left first and second antenor interspaces Died in July, 1932 Duration of life, 
tw o years and four months 

Figs E & Ei Subclavicular lesion, progressive Case S J G Girl, eleven years and 
eight months old, weight 68 pounds, height 57 5 inches Fifteen per cent plus below average 
Asymptomatic Initial film E Apnl, 1931 Fine mottled shadow first and second right 
antenor interspaces Calcified pnmary complex nght hilum and along ninth postenor nb 
Serial film Ei October, 1932 Right apex to third nght antenor nb, mottling with cavity, 
trachea to right, slight atelectasis Left infiltration in apex with questionable small cavity 
and fine mottled shadows in second, third and fourth left antenor interspaces From De- 
cember, 1932 to May, 1936 m sanatorium, gained to 99 pounds, always asymptomatic, but 
rdles present m nght In July, 1934, right pneumothorax without result Phrenicectomy in 
August, 1934 May 19, 1936, right thoracoplasty as left lesion retrogressed Died on May 
23, 1936 Duration of life, five years (Note This girl was under observation since eight 
years of age in 1928 for calcified pnmary complex ) 

Figs F & Fi Subclavicular lesion, retrogressive Case 6 W A Girl, fifteen j cars and 
five months old, weight 102 pounds, height 63 inches Ten per cent below average Asj mp- 
tomatic RMes right top Initial film F June, 1929 Homogeneous shadow first and 
second nght antenor interspaces Calcified node in left apex and along nmth left postenor 
nb From 1929 to 1933 in sanatorium off and on, always asymptomatic and sputum never 
positive Lesion showed steadj retrogressive change to calafication and fibrosis Dis- 
charged as quiescent in Apnl, 1933 Senal film Fi May, 1936 Calcified node in nght 
apex, fine strand m nght apex and first nght antenor interspace Calcified nodes along 
right tracheobronchial region Calcified node in left apex and along left mnth postenor 
nb Well 
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8 Of the 141 living boys, 69 arc still under treatment at sanatona, 
19 are unimproved at home, and 53 (37 6 per cent) are veil Of the 272 
living girls, 97 are still under sanatorium treatment, 53 are unimproved 
at home and 122 (44 8 per cent) arc well 

MORTALITY 

The case fatality of a dironic disease such as pulmonary' tuberculosis 
cannot be expressed simply by stating the number of deaths as a per- 
centage of the whole number, as it is correct to do for an acute disease, 
for example, lobar pneumonia To determine the rate of mortality for 
pulmonarj' tuberculosis, a disease vhich must be observed for a long 
penod of time, it is necessary to consider in the first place that the 
number available for calculations becomes less and less as time goes 


PLATE 3 

Figs GAGi Rctrogressue lesion Case 7 P K Bo>, eight > cars and sc\cn months 
old, weight SS 5 pounds, height 50 inches Sue pounds below arerage Alwaj-s dehcate, 
"bronchitis" since birth Initial film G January, 1932 Homogeneous shadow in right 
apex to first antenor nb No visible calcificaUon From March, 1932 to August, 1933 
alwajs afcbnle and asj mptomaUc Steadj retrogressive change to late in 1933 when 
definite calaficd nodes replaced the shadow seen in 1932 Lesion has remained stable to 
Januarj , 1937, senol film Gi In school Weight 79 pounds, height 59 inches Ten per 
cent below average 

Figs H &. Hi Retrogressive lesion Case 8 K J Girl, fifteen j cars and two months 
old, weight 115 5 pounds, height 66 5 inches Ten per cent below average AsjTnptomatic 
Initial film H Maj , 1931 Coarse mottled shadow nght apex to third antenor nb Ir- 
regular shadow left first and second antenor interspaces Calaficd nodes not visible High- 
hght along fourth antenor nb left is blood vessel From August, 1931 to Febniarj , 1936 in 
sanatonum Slow steady retrogression Steadj gain in waght to 131 pounds Alwaj-s 
asjTnptomatic Scnal film Hi February, 1936 Strands with calaficd spots in first nght 
antenor interspace Calafication in nght hilum Strands with calcified spots in left apex 
and first and second antenor mterspaces Is well and working 

Figs I&L Retrogressive lesion Case 9 S D A Girl, eleven j ears and four months 
old, waght 56 pounds, height 53 inches Fifteen per cent below average "Bronchitis” 
since birth Riles m nght apex Initial film I Febniarj, 1932 Homogeneous shadow 
right apex to bejond second antenor nb, one or two small rmg shadows in first nght antenor 
mterspace No calcification visible From April, 1932 to Januarj, 1935 in sanatonum 
Symptomatic with fever Sputum positive once in April, 1932 and agam Maj, 1933 
Shadow began to show retrogressive changes in Apnl, 1932 and became stabilized by 1935 
Senal film Ii January, 1937 Stnngj' shadow in nght apex Heavj comet-hke streak is 
the vena azj gos usuallj' seen in this position Few strands in second nght antenor inter- 
space Calcified node in nght hilum (Obliteration of left costophrenic angle was produced 
in reduction ) In school Weight 101 pounds, height 61 inches Ten per cent below 
average Differential diagnosis atelectasis md foreign body, upper lobe bronchiectasis, 
mterlobar pleural effusion, and lung abscess 
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on, and, in the second place, that the patients came under observation 
in ‘^mall numbers jear by year and some arc observ'cd longer than 
others Tor this reason the computations must be made step by step 
from >car to >car b\ actuarial methods Mortality obtained in this 
va\ IS epoken of as Uie cumulative mortality To obtain a stable rate, 
tlic actuanal method requires a large number of cases, the larger the 
number, the more stable the rate In the group under discussion, the 
number on vhicli tlic mortality rate is based m each year is too small to 
gi\c stable rates However, the rates for the first year, the first five 
\cars, and the whole ten-jear penod, are significant and agree with 
actual clinical cxpenencc The mortahtv is based on w'hite children 
onh 

The significant fact in table 3 is the delay in the cumulative mortality 
The ultimate outcome in tuberculosis is uncertain dunng at least ten 
\cars of obscnation. cspcciall} for minimal lesions For boys, the 
mortaliU at the end of five years’ obscrv'ation is 6 5 times that of the 
first jear and at ten }cars, 12 8 times that of the first year For girls 
Uic fne year mortahtj is 7 4 times, and the ten year mortality is 17 4 


PLATE 4 

firs J, Ji L Jj Progressive, then retrogressive lesion Case 10 M J Girl, eleven 
V cars and nine montlis old, weight 78 pounds, height 57 6 inches Five per cent below aver- 
age \sv mplomatic. Initial film J lUarch, 1927 Coarse mottled shadow in upper right 
mediastinum, extending into first and second nght anterior interspaces No calafication 
Dcccmlicr, 1929, age thirteen vears and seven months, weight 100 pounds In school with 
“head cold,” riles right top Scnal film Ji Homogeneous shadow with well defined lower 
margin and nng shadow in first nght antenor interspace Prom March, 1930 to rebruary, 
1933 as> mplomaUc In Slate Sanatorium Admission film (March, 1930) showed consider- 
able cleanng ov cr that in December, 1929 Cavaty not definitely visible Gamed weight to 
130 pounds Riles disappeared in November, 1932 rebniar>, 1933 apparently arrested 
In 1936 well and working Scnal film Jj Discrete, sharp shadows, calcified, are all that re- 
mains in place of the extensive lesion seen in senal film J, December, 1929 

Pigs K,Ki&.K- Retrogressive, then progressive lesion Case 11 SP Girl, five years 
and nine months old, weight 37 S pounds, height 42 5 inches Average weight Asjmpto- 
mauc IniUal film K Pebruary', 1930 Homogeneous shadow left apex No visible cal- 
cium Prom 1930 to 1931 retrogressive changes with one or two calcified spots in the centre 
of lesion, this IS not complete, however, since hazy shadow remams about the calcified core 
Senal film Ki June, 1934 to May , 1935, shght spread to first left anterior interspace Weight 
stationary at 70 pounds Height stationary at 53 inches Asymiptomatic Lesion con- 
Unued to spread slowly though weight increased Senal film Ki May, 1937 Pine to coarse 
mottled shadow throughout left lung field Small cavaty left apex (Pine mottled shadow 
in second nght antenor interspace ) Age thirteen y ears, weight 94 pounds, height 59 mches 
Average eight 92 pounds Is symptomatic 
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times that of the first year The mortality v as also calculated for the 
speaal groups shown below with the following results 
Positive sputum cases, ca\Tity cases and cases showing X-ray progres- 
sion give a consistently high mortality vith or without treatment 
The mortality rate for open cases is 7 4 per cent a year for boys and 
12 5 per cent for girls 

The rate for cavity cases is 8 4 per cent a year for boys and 14 0 per 
cent for girls 

The rate for progressive lesions according to X-ray observation is 
6 7 per cent a year for boys and 114 per cent for girls 


TABLE 3 

Cumulahvc morlahly from pulmonary hthcrculcsts during tanous hn c periods after dtsco-ery 
of disease in 169 boss and 367 girls, according to age groups in years ulien diagrosts 

uos first made* 


DEATHS most rra-MOVASl IDBESCDI.OSIS 


ACE GROCP 

CHILDREN 

\\ ithm one } ear 

Withm fi%e jears 

ten > ears 


M 

F 

M 

Per 

cent 

F 

Per 

cent 

M 

Per 

cent 

F 

Per 

cent 

M 

Pet 

cent 

F 

Per 

cent 


8 

1 

11 

0 

0 

0 

0 

1 

i 

0 

0 

j 

2 


0 

0 


64 

144 

0 

0 

2 

1 4 

s 


30 

28 7 

11 


45 

67 4 


97 

212 

s 

5 4 

11 

S S 

14 

21 5 

40 

26 7 

14 

21 S 

50 

64 6 

Total 

169 

367 

s 

3 0 

13 

3 7 

23 

19 S 

70 

27 3 

27 

38 8 

95 

64 4 


* Basic table shoeing steps in calculation from jear to 3 ear is not given The method 
used IS the common life experience and mortaht3 tables used m actuarial computaUon 


Boys vvith positive sputum have 3 times the mortality of dosed cases, 
girls with positive sputum have over 3 5 times the mortahty of dosed 
cases 

There was no significant difference in mortality between contact and 
noncontact groups (contact boys, 3 8 per cent a year, noncontact boys, 

4 5 per cent a year, contact girls, 6 9 per cent a year, noncontact girls, 

5 6 per cent a year) 

Pulmonary lesions accompanied or preceded by calcified tracheo- 
bronchial nodes show' a slightly, but not significantly, lower mortality 
for boys (boys wnth calcified nodes, 3 8 per cent a year, boys without 
such nodes, 4 1 per cent a }'ear) For girls, the mortality of pulmonary 
lesions accompanied or preceded by calcified nodes w'as 5 5 per cent a 
year, against 9 0 per cent a year when calcified nodes were absent in the 
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lilm Thi-? fact would ';uggcsl a Ic-^scr resistance to the inroads of tlic 
disease in Hit group of girls without calcified nodes 

t)l.<UATIOS or LUE 

Table 2 shows that the death rate is directly proportional to the e\- 
tent of the legion at the time of diagnosis It appears further that the 
diir’tion of life in morbid caecs has an iincrse relationship to the age 
at diagnosis as well as to the extent of the lesion For the age group 
Sue to nine xear^, the duration of life was G years, for the age group 
ten to fourteen xcars, s xcars, for the age group fifteen or more years, 
3 xtars Does this mean that the lesions when found were more ad- 
X anted in the older -’ge groups, or docs a lesion spread more rapidly when 
required in mid or late pubertx^ Ihe data presented earlier (table 1) 
W'oi'ld indicate that the lesions were more advanced in the older age 
groups This f ict, howcNcr, is not the entire explanation Age per sc 
is also •' factor to he reckoned with For it was found that for lesions 
of simiDr extent the duration of life is shorter, the older the patient at 
the time of dngno'is I'or minimal lesions, the duration of life for the 
age group fixe to nine xcars was 6 xcars, for the age group ten to four- 
teen X ears 5 3 x ears for the age group fifteen or more years, 4 1} ears 
For ad\anccd lesions, the duration of life for tlie age group ten to four- 
teen xcars was 3 6 xcars, and for the age group fifteen or more years, 

2 3 >tars It is noteworlhx that the sexes show x'cr}' little difference 
in the duration of life in morbid cases 

SUMMARX 

A group of 536 children with pulmonar) tuberculosis, the majority 
in the second decade of life, diagnosed b} X-ray in the great majonty 
of instances, v as obscrx cd carefully an average of four person j^ears 
The course of the carl>, minimal, asjTnptomatic lesions w'as traced and 
the behaxaor of tlic indivadual lesions was discussed It was shown that 
wathin the penod of obscrs ation two-thirds of the lesions have progressed 
according to X-ray observation, when symptoms, cavities and positive 
sputum dex eloped* and their rate of development per hundred person 
years w as calculated Roentgenograms xvere presented to illustrate the 
courses of the carl> lesions in the spreading and retrogressive phases 
The cumulative mortality for such a group w'as calculated for the first 
year, the first five years and the entire penod of observation 
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CONCLUSIONS 

Tuberculous dissemmations or reinfections m the second decade of 
life begin as mimmal lesions early m the decade, spread slowly m the 
majonty of instances by contiguity as time goes on, and show no s}Tnp- 
toms or at most imperceptible sjrmptoms at first With the arnval of 
mid or late puberty, the lesions have advanced to such an extent as to 
give symptoms referable to the chest or toxic sjntnptoms The diag- 
nosis IS usually made with the advent of sjTnptoms, unless the lesions 
are discovered earher by routme X-ray exammation of tubercuhn-posi- 
tive children In the great majont)'^ of instances, these lesions will be 
found in the apices These as}Tnptomatic X-ray lesions, once they 
have been differentiated from similar nonspecific lesions w’hich may 
munic them, should be regarded as of grave import Asymptomatic 
lesions, when soft m appearance, show in general two distinct phases of 
behavior accordmg to senal X-raj’^ films, one type show's a tendenc)' to 
spread, the other to retrogress This behavior, unfortunately, cannot 
be foretold by the X-ray appearance of the initial lesion The progres- 
sive lesions may spread slowly or rapidly, and will kill the great majority 
of patients within ten years, the duration of life depending inversely 
upon the extent of the lesion and the age at the time of diagnosis The 
retrogressive type of lesions tends to subside dunng a longer or shorter 
interval of time, and the patient will sumve puberty, the critical period 
for this group of patients 

The subdavicular or infradavicular lesions show’ the greatest propor- 
tion of spread and the highest cavity rate for lesions of minimal extent 
Toxic symiptoms are of prognostic rather than diagnostic significance 
in this age group 

Although the inadence of pulmonary' tuberculosis is tw'ice as high in 
girls of this age, the subsequent course of the disease and the case fatality 
IS essentially the same as m boys 

I wish to thank the Clinic Clerks, Miss Riordan, Miss Block, Miss Marquis and Miss 
Momssej , for their help in the preparation of this paper, Miss Hamblen, our Statistician, 
for her work in checking the tables and cstimaUng their significance, Dr H D Chadmek, 
Dr A S Pope and Dr Ro> Morgan, for their patience and kindness which made this stud\ 
possible 



PULMONARY TUBERCULOSIS IN THE SECOND DECADE 

OF LIFE* 

II Its Treatment and Prognosis 
DAVID ZACKS 

In a previous communication (1) the development and fatality of 
pulmonarj’^ tuberculosis in the second decade of life were discussed In 
this paper wall be considered its treatment and its prognosis as measured 
by X-ray observation The study is based on 536 children with pul- 
monar)'^ tuberculosis who were followed an average of four years The 
longest penod of observation was twelve years, the shortest was one year 
The clinical status of the treated and untreated boys and girls at the end 
of the follow-up penod is given m table 1 

The most pertinent observation in table 1 is the slightly greater mor- 
tality in the treated than in the untreated boys and girls The treated 
boys give a mortality rate of 4 2 per cent a year, the untreated 3 2 per 
cent a year The mortahty for the treated girls is 7 1 per cent, the 
untreated 5 per cent This result can be explained only on the basis of 
selection as the more advanced cases were naturally the first to accept 
treatment 


TREATMENT 

Treatment for pulmonary tuberculosis might be expected to do two 
things — it might at least prolong the life of the patient or it might at 
most assist nature to arrest the progress of the disease An accurate 
appraisal of the result of any method of treatment must be based on not 
less than ten years of observation In Massachusetts, until 1932, 
treatment for children in the second decade of life was bed-rest at a 
sanatonum The rest treatment, until 1927, was of short duration, or in 
febrile patients as long as the fever continued Beginning in 1927, one 
year of bed-rest was routme treatment for all children with pulmonary 
infiltrations regardless of extent 

Treatment by bed-rest alone Patients with pulmonary tuberculosis in 

' From the Massachusetts Department of Public Health, Boston, Massachusetts 
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4 0 
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1 
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6^ 
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53 
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Number well and reported well 

27 
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19 
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t Girls 

132 Sanatorium onli 
120 Sanatonum «ith surgical procedure 
75 Pneumothorax onij 

6 Pneumothorax asith thoracoplastj (3 phrcnicectomj) 

10 Pneumothorax with pncumonoljsis (1 phrenicectoma ) 
17 Pneumothorax with phrcnicectomj 

11 Phreniccctoraj onlj 

1 Thoracoplastj’ onlj' (1 phrcnicectomj ) 


t One (1) boj' died of other causes 
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the advanced or moderately advanced stages, according to the accepted 
classification, were naturally the first to accept sanatorium treatment 
When the cliild was objectively ill there was no question as to the neces- 
sity for treatment either by the child’s famdy or by the family physician 
Unfortunately, bed-rest alone for shorter or longer periods, judged by 
the ten-year standard, has failed utterly to influence the course of the 
disease This statement is not only true for the advanced positive spu- 
tum cases, but is also true for minimal cases that progress according to 
X-ra)' observation 

hlorgan (2) wrote m 1934 that the vast majority of positive sputum 
cases w ill be lost even if given prolonged bed-rest Klare (3) in Germany, 

TABLE 2 


MorlaUly rates for treated and untreated special groups 



NUifBER 

MEAN PERSON 
\EARS 

PER CENT DEAD 

DEATH RATE PER 
100 PER YEAR 




Boys 

Girls 





Total 

1 

1 








Treated ! 

126 

252 

4 1 

4 1 

17 5 

28 9 

4 2 

7 1 

Untreated 

43 

115 

3 7 

3 8 

11 6 

19 1 

3 2 

5 0 

Open cases 1 

Treated ] 

SO 

117 

3 8 

3 9 

28 0 

47 0 

7 4 

12 0 

Untreated I 

0 

10 

0 

3 6 

0 

70 0 

0 

19 5 

Cavity cases 

Treated 

40 

101 

3 6 

3 9 

30 0 

52 5 

8 3 

13 4 

Untreated 

3 

18 

3 2 

3 9 

33 3 

66 7 

10 5 

17 1 

X-ray progressive lesions 

Treated 

95 

166 

3 7 

1 

I ^ S 

23 2 

43 9 

6 2 

11 6 

Untreated 

16 

63 

28 

3 2 

31 2 

34 9 

11 1 

10 8 


reporting in 1936 on a series of 502 open cases in children and youths 
followed ten years or more, found a mortality of 95 5 per cent with 4 5 
per cent able to work This mortality was the same for boys and girls 
Cochrane (4), in England, in 1935 reported a mortality of 74 9 per cent 
for boys and 713 per cent for girls in sanatorium treated open cases that 
were discharged during the years 1922 to 1929 Our experience with 
open cases, with cavity cases and with mmimal lesions that showed 
progression by X-ray under observation is given in table 2 

This table shows a striking mortality for the treated as well as the 
untreated groups In the open cases the treated boys gave a mortality 
of 7 4 per cent a year and the girls 12 per cent a year The cavity cases 
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showed a mortality of 8 3 per cent a year for the treated boys and 13 4 
per cent a year for the treated girls Lesions that showed progression 
by X-ray are not far behind with a mortality of 6 2 per cent a year for the 
treated boys and 11 6 per cent a year for the treated girls Of the SO 
treated bo 3 's mth open lesions, 31 had pneumothorax (2 -svath pneu- 
monotysis), 4 had thoracoplasty (2 wath phrenic mterruption) and 8 had 
phremcectomy only Of the 117 treated girls with positive sputum, 72 
had pneumothorax (4 with pneumonolysis, 1 also with phrenic interrup- 
tion), 5 had thoracoplasty (3 with phrenic mterruption), and 19 had 
phremcectomy only Details of treatment for cavity cases are given in 
table 5 

Bed treatment in progressive lesions In our expenence, bed-rest alone 
in a sanatonum does not modify the course of spreading tuberculous 
lesions to an appreciable degree and does not reduce the mortality for 
these lesions This statement is supported by the data m table 3 

In this table, treatment refers to all forms of treatment, namely, bed- 
rest at sanatonum, pneumothorax and other surgical procedures Earty 
treatment refers to treatment instituted within one year of diagnosis 
Later treatment means active treatment begun one or more years after 
diagnosis For the purpose of this analysis 158 children W'ho received 
no treatment were combined with 114 who received later treatment No 
difference was observed in the early treated group as against the un- 
treated or later treated group in the proportion of spread The group 
with early treatment shoivs a slightly better but not significantly better 
mortality than the untreated group The group that show'ed spread by 
X-ray despite early treatment had a mortality of 32 8 per cent after four 
years of observation, against a mortality of 38 9 per cent for the non- 
treated group, not a significant difference 

The significance of asymptomatic minimal lesions was not fully and 
generally appreciated, even by tuberculosis speaahsts until compara- 
tively recently, paradoxical as this may sound This ignorance w'as 
general and was due to a lack of suffiaent experience with these lesions 
and consequently an unwiUmgness to make a diagnosis, to say nothing of 
recommending treatment on X-ray evidence alone For many years the 
cry had been, “Find the early cases'” When a method had been elabo- 
rated whereby the really early lesions were discovered by the use of the 
tuberculin test and the X-rajnng of reactors, we did not know how to 
treat these lesions, or indeed, whether treatment was necessaiy In the 
absence of symptoms and signs, these early X-ray lesions were pre- 



TUBERCULOSIS IN TOUTH 


707 


mature!} labeled '‘latent/’ a term which was generally taken to mean 
“inactive” or “healed ” It i\as said that ivc had better wait until the 
lesions had become "mamfest,” that is, had physical signs such as rales, 
and S}*mptoms referable to the chest It has required time to demon- 
strate the potential danger of tlicsc innocent and insignificant looking 
lesions 


TABLE 3 

\-ra\ at the tri of UcfcUcri up pmod for 536 pulmonary cases accordmg to treatment after 

person jears of ohscrration 


TOTAL NCW 

X JLA\ RESULT AT THE EKD OT THE ^OLLO\^ 

UT rERlOT) 

J/CAS lEARS 

A 0 

Processed 
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treat 
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out or 
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treat 
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treat- 
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treat 
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treat 
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treat- 
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treat- 
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272 
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74 

55 

m 

H 

M 
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63 6 

63 2 

28 0 

20 2 

n 

H 

D 

9 9 

20 8 

24 6 

32 8 

38 9 

0 

0 

0 

0 

0 

0 


itrUTtos or Turj^TMrvr to e -o 

TECEIT X SAT 


Number of children 
PcrccntTgc of change 
Per cent dead after 4 mean 
jears 


Bojs 


Total number hot s 1691 

Mean j ears 4 Oj 



62 

49 

20 

16 

5 

5 

B 

11 

Percentage of change 

Per cent dead after 4 mean 



70 5 

60 5 

1 

22 7 

19 7 

5 6 

6 2 


13 6 
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28 6| 

0 i 

0 1 

0 

0 

fli 

0 


Girls 


Total number girls 3671 

Jlean j ears 4 OJ 

176 

191 

106 

123 

B 

39 



2 

16 

Percentage of change 

Per cent dead after 4 mean 



60 2 

64 4 


20 4 



1 1 

8 4 

years 

23 9 

27 7 

39 6j 

43 I 

H 

0 j 



0 

1 

0 


Nevertheless, some of these early lesions were hospitalized after a 
great deal of effort m persuading the family physicians and indeed the 
tuberculosis specialists that treatment was indicated The treatment 
consisted of short periods of bed-rest and, when this failed, to prevent 
readmissions a longer period of bed-rest was given without any better 
results Time and again, when soft lesions remained stationary, as 
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they will do for some time, the patients were discharged as “arrested” 
because there were no symptoms and the weight and general condition 
had improved under bed-rest The patients, however, usuall}'- returned 
with the lesion more extensive than before The lesions that retro- 
gressed as shown by X-ray did well with bed-rest, as they usually will 
without any treatment at all The lesions that spread continued to 
spread despite penods of bed treatment Morgan (2) in 1934 stated, 
“The end results in the incipient and moderately advanced cases seem 
about the same (in mortality) although the incipient did better for a 
time This can probably be explained by the fact that we did not take 
these incipient cases seriousty enough and discharged them too early ” 
(See table 3 ) Bed treatment was in vogue at Westfield Sanatonum 
until 1932 when pneumothorax treatment came mto more general use 

Sanatonum plus pneumothorax treatment Pneumothorax treatment 
judged over a period of ten years has not benefited the course of the dis- 
ease in the advanced stages to any appreaable extent Klare (3) reports 
a mortahty after ten years of 90 9 per cent with 9 1 per cent able to work 
His mortahty was the same for boys as for girls Our expenence with 
collapse therapy according to the topography of the lesions is given m 
table 4 

The most that can be said, perhaps, for this form of treatment in 
advanced bilateral lesions is that it tends to prolong life The mortahty 
for all bilateral lesions m girls is 12 9 per cent a year for bed treatment 
only, and 112 per cent a year for collapse therapy For boys with 
bilateral lesions, the mortality for sanatonum treatment is 8 8 per cent a 
year and for pneumothorax 7 1 per cent a year A better result is mdi- 
cated for all umlateral lesions in girls, especially for the subclavicular and 
minimal apical lesions The result with collapse therapy for unilateral 
lesions in boys is rather significantly better Table 4, moreover, is not 
offered as a final answer to the benefit of really early collapse on mmimal 
lesions The lesions given in this table are the lesions as found at the 
time of diagnosis, but the collapse m the majonty of mstances was not 
apphed soon after the diagnosis was made This procedure is of more 
recent development The tendency m most instances had been to treat 
first by bed-rest alone and then, if a definite spread occurred, by collapse 
The table does show what to expect from pneumothorax for advanced 
lesions and lesions discovered early but allowed to progress too far before 
collapse IS mstituted 

Our expenence with collapse therapy m cavity cases is given m table 



* One bo> not incluclod because location and extent of ontinal X-ra> lesion unknown 
t One },iri not included because location and extent of on(,inal X ray lesion unknown 
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TABLE 4 

Comparison tn end results between sanatorium treatment only and sanatoruim treatment plus pneumothorax treatment, by sex and topography 

of X-ray lesions, tn mean years of observation 
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liifh, but for th» saim p nod of nb (rv.ilion (nll.ip < ihtr'jiN jn\t an 
inumdiatiU belter ri iiU lln bfi\s •> ith toll'p i* (benj^e b'‘\L oru- 
thini tin mnrt''bt\, tlu ^nrK one hdf tin mortahl\ of b>dre>l nnh 
Of tlu b()\'> with lud Iriatment, a had phrenucetonn , I h'd iho 

raeojil ist\ and 2 hid phremactom\ and thor.u ip'-^* te Of the 15 
{'irk with bid tn vtnn nt, > had phn ntn itornv aiul 1 Ins' phrt nici ctnm\ 
and thorainjd isle Ol the 21 boi-. "ith jnu nsnotlmr 'X. ^ •’l-o had 
jdirimeettonn , 3 h id thoriuuplastx (1 abo h id a jihnnic int( rnijilion) 


1 \!t! I s 


I ri tf t't tf c t' ( '! 



f_ - 

1- It 


1 ' u 


* 

! 

CIS * 

cl 

1 Ir' 

[ ccly 

IV* 
w l** 

1 

T 1 

1 

\ Pn' 

i- r ‘ * ») 

r - 

Mb »t J 

T j! 

* r, r ! 

i 

1 

1 iff 


Nunlicr 

10 { 

21 } 

!0 

T» 

tot 1 

3 1 

IS 

Ptr'OT J CITS 

70 5 ! 

74 5 ! 

It'! 

1 st s' 2 U» 0 

30? «' 

0 1 j 

70 0 

Mean pereon >carx 

1 7 1 


0 6 

to SC 

^ o' 
} 

3 2 

3 0 


It cad of follow up pc lod 


Number dead 

0 

n 

1 J2 

i 53 

i 20 

' 53 

1 I 

1 '2 

I’tr cent dead 

47 4 

IS 

30 0, 73 3 

35 7 

j 52 S 

j 33 3 

1 66 7 

Deaths per 100 per j car 

12 8 

4 0 

S 3 

IS 2 

' 9 4 

' 13 4 

10 5 

I 17 1 

Number luinR 

10 

IS 

2S 

12 

36 

4S 

2 

! b 

At sanatoria 

7 

16 

25 

6 

30 

36 



\t home unimproa cd 

1 


1 

3 

3 

6 

2 

6 

\\ cU and reported well 

2 

1 

^ 3 

3 

1 2 

I 5 

f 


0 r D pneumothorax 


1 

i J 


1 

1 

i 



2 had pneumonoh SIS Of llic 56 girls with pneumothorax, 7 had phren- 
iccctom> , 4 had tlioracoplastx (2 also had a phrenic interruption), 3 had 
pneumonolysis and 1 had pneumonoh sis and phrcmccctom} The 
great majonty of the sun'ix'ing bojs and girls arc still under treatment, 
however, with the ultmiatc outcome still problematical It is note- 
worthy that onlj 8 patients out of a total of 162 are well 
The real question as to whether an carlv attack b\ collapse tlicrapy 
on an early lesion wall actualh prexent the spread of the lesion and arrest 
tlic course of the disease remains unanswered This problem is now 
being studied Another five j ears will be necessarj' before a prcliminar}' 
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report can be made We need a standard by which to judge adequately 
this method of tjcatment Some lesions we have seen to retrogress 
without treatment others have progressed despite treatment We must 
first acccrfain whether we are collapsing the progressive type of lesion 
and then w c must find the optunum penod for collapsing a lesion These 
arc all questions for the future 

Thoracoplasty In this senes, there were 14 thoracoplasties of vanous 
stages (7 bo> s and 7 girls) Of the total number, 10 had preliminary 
pneumothorax of long or short duration, and of the remaining 4, 3 had 
prelmiinar} phrcnics There was one operative death among the girls 
Of the boys, after 6 5 person j ears of observation (tlirec person years 
after the surgical operation) 4 arc still in sanatoria doing well and 3 have 
been discliarged and arc w ell Of the 6 living girls alter 6 5 person years 
of observ'ation (approximately tw'o person years after the surgical opera- 
tion) 3 cases are still at sanatona, 2 m fair condition, 3 have been dis- 
charged and arc well ' 

As indicated, the result witli thoracoplasty on the whole, although the 
number is small, is better than with pneumothorax, but this is probably 
largely a matter of selection Nev'erthcless, in properly selected cases, 
thoracoplasty should not be deferred on account of the age of the patient, 
granted tliat the case selection for this procedure is definitely limited in 
this age group 

SUGGESTED PROCEDURE WITH COLLAPSE THERAPY 

A hard and fast rule cannot be given as to procedure with pneumo- 
thorax treatment in the individual case The following general sug- 
gestions may be found helpful 

In the age group five to nine years, chrome subclavicular infiltrations 
should be treated by bed-rest alone 

In older age groups, attack immediatelj'^ cavity cases and apical lesions 
beyond the second antenor nbs For subclavicular processes, allow a 
month or two m bed for observation by frequent serial films to determine 
whether the lesion shows definite retrogressive changes If definite 
retrogressive changes do not occur, if the lesions remain stationary or 
show a tendency to spread no matter how slight, attack at once An 
exception to this rule is penhilar or pentracheal infiltrates when observed 
during their spreading phase (formation of secondary infiltrates) which 
should not be collapsed immediately as these lesions will probably un- 
dergo spontaneous retrogressive changes Apical lesions not greater in 
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extent downward than the second antenor nbs should be given a penod 
of three to six months' observation m a sanatonum by senal films If 
the lesions do not show a tendency to retrogress at the end of the penod, 
then attack by pneumothorax If adhesions hamper a good collapse, 
these should be surgically severed without waiting too long and the 
pneumonolysis should be done as thoroughly as possible to give the 
desired result Pneumothorax should not be earned on too long for 
extensively adherent apical lesions that cannot be severed by pneu- 
monolysis, as thoracoplasty is a much better procedure for these cases 
and will often avoid purulent exudates 

PROGNOSIS PROM X-RAY POINT OP VIEW 

The prognosis is good for sub- or infraclavicular infiltrative lesions in 
the first decade of life These lesions as a whole behave like primary 
infiltrates m that they subside sooner or later, with or without treatment, 
and leave in place of the infiltrate residual calcified nodes or strand-hke 
shadows or both Soft apical infiltrations m the first decade of life are 
rare, but when they occur the prognosis is good if the lesions are unaccom- 
panied by calcified tracheobronchial or parenchymal nodes These 
children, however, should be followed after the lesions have subsided 
with yearly X-ray examinations through puberty Apical lesions m the 
first decade of life accompanied or preceded by calcified nodes will behave 
like similar lesions m the second decade of life 

In the second decade of life the prognosis for soft early lesions is un- 
certam for at least ten years In general it may be said that the prog- 
nosis IS directly related to the extent of the apical lesions m relation to the 
antenor or postenor nbs Extensive lesions beyond the second antenor 
nbs, cavity cases and sputum positive cases, have a poor prognosis 
Recovenes may occur but they are rare When advanced lesions are 
accompanied by toxic symptoms, the prognosis is usually immediately 
hopeless In individual cases, more important than the extent of the 
lesion IS the behavior noted by senal X-ray films Lesions that progress, 
no matter how slowly, ultimately do poorly Retrogressive lesions 
should be observed until they are definitely stabilized as mdicated by 
fibrous strands, by calcification or by both Subdavicular lesions that 
retrogress have a good prognosis — the reverse is true if they progress 
A stationary lesion when soft in appearance, homogeneous or mottled, 
has an uncertain prognosis It is best not to temporize too long with 
these lesions A stationary lesion, definitely strand-Iike or strmgy, with 
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or wthout ailaficd spots, has a good prognosis This t}TDe of lesion 
should, however be obsen'ed through puberty, particularly in girls 

CONCLUSIONS 

1 Bed-rest alone m a sanatorium does not modify the course of spread- 
ing tuberculous lesions to an appreciable degree and does not reduce the 
mortaluj of these lesions 

2 Therapy, cither bed-rest alone or bed-rest witli pneumothorax, has 
not affected to any appreciable degree tlic mortality in advanced bilateral 
lesions, or lesions of minimal extent that are allowed to progress too far 
w itliout carl) attack by collapse tlierapj' Collapse therapy in advanced 
unilateral lesions tends at least to prolong life and it may be demonstrated 
bj further observation that it also reduces the mortality 

3 Some cvndence has been presented which would seem to indicate 
tliat an carlj attack bj' collapse therapy may reduce the fatality rate of 
carlj asymptomatic lesions that show' a tcndenc}' to spread A final 
answer on this point cannot be giv'cn without at least five more years of 
observation 

4 In the second decade of life, the prognosis for soft early lesions is 
uncertain for at least ten years In indivndual cases, most important m 
prognosis is the beliav'ior of the lesion according to serial X-ray films 
Lesions that progress ultimately do poorly — those tliat retrogress on the 
whole do well 

5 Retrogrcssiv'e lesions should be observed by serial films until definite 
stabilization is evident either by calcification or strand-like fibrosis or 
both 
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DIABETES AND PULMONARY TUBERCULOSIS' 

With Special Reference to the Lipid Content of Diabetic Lnngs 

HOWARD F ROOT and WALTER R BLOOR 

The peculiar relationship of diabetes and tuberculosis has been fre- 
quently studied since Avicenna (980-1027) commented upon phthisis 
as a frequent comphcation of diabetes Lieutaud (1779), in a collection 
of several hundred autopsies, recorded cases of diabetes and phthisis, 
and John Rollo in 1798 described both chnical and postmortem records 
of cases of diabetes evidently complicated with pulmonary tuberculosis 
with cavitation During the latter half of the nineteenth century the 
diabetic patient appeared doomed to die of pulmonary tuberculosis if 
he succeeded in escaping coma Indeed, Bouchardat in 1883 stated m 
his text that at autopsy every case of diabetes had tubercles in the lungs 
In the twentieth century, the association of the two diseases still occa- 
sions concern because of its great frequency, particularly in diabetic 
clmics of the great European aties where overcrowding and poverty 
msure the spread of tuberculosis In Labbe’s large hospital clmic pul- 
monary tuberculosis caused 40 per cent of the deaths in 1930, 1931 and 
1932 (1), although m private cases the percentage is much more nearly 
like that of our own population In any discussion of the frequency of 
pulmonary tuberculosis in diabetes, one must always bear in mind the 
effect of varying soaal conditions, types of population, the hospital from 
which the statistics are drawn and the type of diabetic treatment 

We have analyzed the records of tuberculosis occurring m 364 diabetic 
patients, of whom 119 are cases newly discovered, since 245 cases were 
described m 1934 (2) These 245 cases occurred among 9,592 true dia- 
betics (among 11,023 glycosurics seen between 1898 and May 1, 1932) 
and 77 of these cases were discovered among 5,480 cases between May, 
1932 and January 31, 1938 In the latter penod naturally a large 
number of patients are mduded whose diabetes is still of short duration 

^ From the George F Baker Chmc, New England Deaconess Hospital, Boston, Massa- 
chusetts, and the School of Mediane and Dentistry, University of Rochester, Rochester, 
New York 
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A better companson -would be the ratio of cases to the total number of 
j cars of diabetes h\ ed bj all patients durmg the two periods From 
this senes certain facts arc outstanding 

1 Ihc de\elopnicnl of pulmonary tuberculosis in juvenile diabetics, or in 
patients whose diabetes began at or before tlic age of twenty, occurs more 
than twchc times as frequent!} as among all pupils in Massachusetts’ grade 
and high sdiools Fort} per cent of deaths m diabetic children, -with diabetes 
of more tlian ten tears’ duration, were due to tuberculosis 

2 Between 1923 and 1929 pulmonar} tuberculosis developed in 8 per cent of 
105 diabetic patients watliin Uiree }ears of recovery from coma Among 97 
patients treated for coma between Februar}, 1929 and November, 1932, 24 
died of oUier causes within a }ear or two Of tlie 73 patients remaining, 13 
hate det eloped tuberculosis within fit e years 

3 The incidence of pulmonary tuberculosis in adult diabetics does not show 
a decrease in rate corresponding watli the general decrease in tuberculosis 
mortahit in the communit} , for which fact etplanation may be sought in the 
increasing longctitt of the diabetic and prolongation of the period of exposure 
to tuberculosis 

In S3 per cent of the cases, the dot clopment of tuberculosis appeared to 
follow the onset of diabetes In 2 per cent accurate data regarding times of 
onset arc lacking In 15 per cent carher pulmonary tuberculosis had appar- 
ent!} been arrested (b} sanatorium or other treatment) only to be reactivated 
after onset of diabetes 


INCIDENCE 

To gam an impression of the incidence of tuberculosis m diabetic 
patients, one must consider autopsy as well as clinical statistics Au- 
topsy data arc difficult to interpret (i) because, in such series, the effect 
of prolonged duration of diabetes has not been given suffiaent weight 
A rexnew of the literature reveals the fact that, m a great majority of 
autopsies on diabetics, the duration of diabetes w'as less than five years 
Nowadays, wntli modern insulin treatment, we expect the average young 
diabetic patient to live many years longer Certainly, if diabetes does 
influence the development of tuberculosis, diabetes of one or two years’ 
duration is too short an exposure to affect the patient’s chance to develop 
tuberculosis (2) In any large autopsy senes, the frequency of asso- 
ciation of tuberculosis witli any chronic disease is much less than the 
incidence of tuberculosis in the group as a whole Thus, we should 
compare the frequency of tuberculosis in diabetic patients with the fre- 
quency of tuberculosis m some other chronic disease, such as heart dis- 
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case or carcinoma - If such points are given consideration, then the 
frequency of pulmonary tuberculosis in diabetic patients at autopsy 
appears to be from ti\o to four limes as great as it is in nondiabetic 
patients, and the inadcncc vould be even greater if one selected from 
the autopsy scries only those diabetics \\ho arc hnovn to have had 
diabetes for a minimum of five years The first clinical method of 
studying the incidence of tuberculosis is the use of consecutive roent- 
genograms This method showed at the Deaconess Hospital during 
1930 and 1931 that, in 1,659 diabetic patients, active pulmonary tuber- 
culosis W’as present in 2 5 per cent, or probablj five times as frcquentlj 
as in nondiabctics of similar age distribution In 1938, among 366 
patients similarly studied, the incidence was 3 0 per cent A test of 
the inadence of tuberculous infection by means of the Mantoux skin 
test m children showed that up to 1932 about 45 per cent of the diabetic 

TABLE 1 


Incidence of Inberctiltn reactions anions diabetic children, 1937 


ACE 

TOTAL CASES 

NUMDEE TUDEECUUV TOSITIM: 

years 

1-S 

8 

5 

6-10 

27 

9 

11-15 

32 

11 

16-20 

2 

1 


69 

26 


children had positive tests in Boston, and tliat w'as the same as m 
Vienna In 1937 the positives had fallen a little, namely to 37 per cent 
(Table 1 ) The curves of mortality rates from diabetes and tubercu- 
losis continue to converge In Massachusetts the rate for pulmonar}'^ 
tuberculosis for 1936 was 40 4 per 100,000 persons and for diabetes 31 7 
per 100,000 The aty of Boston mortality rate for diabetes in 1937 
was the highest ever recorded, 32 2 per 100,000 persons, and the rate 
for pulmonary tuberculosis fell to 45 3 per 100,000 In Boston twice 
as many deaths occurred in diabetic females as m males The former 
almost universal tuberculous infection of the community is diminislung 

^ Personal communicaUon Mr Herbert Marks notes that, in the RegistraUon area of 
1925, cancer deaths totalled 95,735, in 273 of which tuberculosis w as reported present The 
corresponding figures for diabetes were 18,810 with tuberculosis also reported in 537 Age, 
sex and differences in duration should be considered 











DIABETES AND PULMONARY TUBERCULOSIS 


717 


The great increase in diabetes is due largely to better diagnoses, better 
treatment and the increased longevity of the population, bnnging 
more people into the diabetes age penod It is striking that the mor- 
tality from tuberculosis among diabetics shows no fall comparable vitli 
the falhng rate among the general population, even though allo\\ancc 
IS made for the increase in longevity of diabetics 

AETIOLOGICAL FACTORS 

A history of contact with active cases in the family or friends was 
obtained in 129 of these 364 cases We have no accurate data as to the 
sputum tests in possible contacts and, tlierefore, these histones arc 
subject to correction Occupations of the group were variable Indoor, 
sedentary occupations were recorded in 80 per cent Exposure to hard 
metal or rocky dust was rare in this group Three out of 50 deaths 
among diabetic doctors v,cvc due to pulmonarj tuberculosis, 6 graduate 
nurses in this group had tuberculosis, of whom one had worked in a 
tuberculosis hospital In his consideration of the factors in the decline 
of tuberculosis, Wolff (11) emphasized the constitutional factor and the 
nutritional factor In the diabetic group this factor of nutntion stands 
out preeminently The age and sc\ distribution in tuberculosis among 
diabetics is atvpical, m that a large diabetic group is of ncccssil\ largch 
made up of individuals past fortj jears of age Onl\ 10 per cent of all 
cases of diabetes begin in childhood and 60 per cent of them begin after 
the age of forU years Therefore, if pulmonaiy tuberculosis tends to 
develop in diabetic patients after prolonged duration of diabetes, n-’t- 
urall}- the population of the diabetic group will be prcdominantU in 
middle and late life It is not strange, therefore that among our deaths 
children have been few Among 1,063 diabetic children treated bet et n 
August, 1922 and 1937, 101 deaths occurred In the first fi\c \cirs of 
this period the children who died did not Inc long enough to acquire 
tuberculosis and actuallj of the 33 deaths during that fne jear period 
91 per cent died from coma and the aeerage duration oi hit of the chihl 
was onh 2 7 \cars During the next fne jcirs, among the 27 dc-^’ln, 

2 were from tuberculosis From FJ32 to l‘>37 ahtn the axtnee dur >iion 
of life was nine tears and therefore the exposure to conf’ct the lalnrcu 
losis was greitcr, amone the ‘‘2 deaths there wen 7 irom t'dicTah'''*-, 
or a percentage of 17 IJius in the bsl jlftce i jears tin sc 1 a\c been 
deaths from tuberculosis out of KD \ctuan\. tin of tibrrc..- 

losis increases walh the duration of dnlxtcs a’nl, in fact o' the 10 der^tLs 
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among children whose duration of diabetes was ten and fifteen years 
there were 4, or 40 per cent, due to tuberculosis (3) 

Among 258 fatal cases, no deaths occurred in the first decade and only 
5 in the second decade Only about a quarter of the deaths occurred 
under the age of forty years The unusual predominance of the male 
rate after the age of thirty in proportion of 3 to 1 is yielding to the 
greater frequency of diabetes in females Actually 50 per cent of the 
deaths recently have been in females Diabetic women, however, are 
much less likely to continue industrial employment and, therefore, are 
less exposed to tuberculous infection Although tuberculosis is empha- 
sized as the great danger in > outh, m diabetic patients it is also a great 
danger of late life Actually, if one takes into account the total number 
of persons Imng at different age levels and the threat to his associates 
caused by an open lesion in an older individual, tuberculosis is a greater 
menace in old age than in youth Race plays little role in this group of 
patients About 10 per cent in this series were Jens, and Jews form 
about 13 per cent of the larger senes of diabetic patients studied by 
Doctor Joslin 


PATHOLOGY 

Distinctive morphological features of tuberculosis in diabetic patients 
have been sought to explain its great frequency Curiously enough, 
there are comparatively few autopsies performed upon tuberculous 
diabetic patients in wluch the details of the examination are suffiaently 
complete to make careful compansons mth nondiabetic tuberculosis 
At the Deaconess Hospital we have had only 15 autopsies performed 
upon tuberculous diabetics, and we were only able to gather 126 autop- 
sies performed upon tuberculous diabetics from various sources Wiener 
and Kavee (4) added 48 autopsies of diabetics, comparing them mth 
48 nondiabetic cases The types of tuberculous lesions found at autopsy 
in diabetes, although varied, show a striking predominance of the 
pulmonary form The larynx and intestines have been involved but 
rarely, actually only 3 in 126 diabetic cases tabulated Tuberculosis 
of the intestines is more common in the ulcerative type of tuberculosis 
than in the chronic fibrous type Nevertheless, onty 2 cases of tubercu- 
lous ulcer of the intestines were found in 92 autopsies of diabetics re- 
ported by Seegen m contrast mth 50 per cent to 80 per cent of cases 
dying of tuberculosis reported by Brown and Sampson (5) The menin- 
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ges and brain were not involved in a single case of the 126 autopsies, 
but isolated cases are occasionally reported 
Pleurisy with adlicstotis A striking feature was brought out by 
Wiener and Kavee They found that tough fibrous plural adhesions 
i\ere tivice as common in nondiabetic patients as in the diabetic This 
fact, while suggesting at first lack of the defensive response with fibrosis, 
also suggests an explanation of the clinical fact that in diabetic patients 
it IS so often easy to use pneumothorax with excellent results Pleurisy 
does occur in all its forms in diabetics, but in our senes of 364 cases onset 
of tuberculosis with pleurisy and effusion was notably rare 
Healed tuberculosis may be found either as small healed foa in the 
lungs, or what is more important, numerous healed and healing processes 
in the lungs of patients who, nevertheless, have active pulmonary tuber- 
culosis which causes death Unquestionably, in our senes of autopsies 
pleural adhesions and small calcified foa were entirely disregarded A 
complete picture therefore of the extraordinary power of heahng pos- 
sessed by man}'^ diabetic patients, if they are given a good chance, is not 
available 

Caseahon Tuberculosis in diabetics has often been described as 
characterized by large extending areas of caseation Caseation, as a 
term apphed to coagulation necrosis, occurs in the nondiabetic tubercu- 
lous as well Just as cheese is a mixture of coagulated protein and finely 
distributed fat, so in caseation there is coagulation of tissue protein 
assoaated with deposition of fat Again we are reminded of the dis- 
orders of the fat metabolism in the diabetic 
It IS true that acute generalized tuberculosis, such as occurs m child- 
hood, IS rare in diabetes Tuberculosis of the joint surfaces is uncom- 
mon If one compares the patholog)’^ of tuberculosis m the diabetic 
with that of the Negro, certain features are similar, such as the frequency 
of acute pneumomc lesions and extensive caseation The diabetic 
seems to have had normal resistance as judged by the number of calcified 
foci remainmg from earher infections, but in some manner loses his 
resistance after the onset of the diabetes 
If we turn now to the distinctly biological aspect of the problem, we 
will consider first the tubercle baaUus itself Certainly in our own cases 
the ordinary aad-fast staining organism was found m the sputum m 
about the same proportion as in nondiabetics, so that we could not 
support the old statement often heard that the tubercle baciUus was 
difiicult to find in the sputum of the diabetic The variations m form 
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and growth of the organism, which have been studied in recent 3'cars 
particularly by Petroff in this country and by other bactenologists 
elsewhere, suggest that possibly in the diabetic patients differences m 
form of the organisms under slightly different cultural conditions might 
occur 

A hypo-allergic state, especially following pneumococcal infection, 
has been stressed by Thiery (1) and Labb6 as explaining the explosive 
tuberculosis of diabetics 

Ltpotd changes tn dtabehc tissues One wonders whether the metabohc 
characteristics of the diabetic patients might have a bearing upon the 
growth and development of the organism in the diabetic lung No 
other organism has been so carefully studied as the tubercle bacillus 
The distinctive feature is the waxy substance, although protein and 
carboltydrate and fatty substances with mmeral residue are present 
The lipids compose 10 to 40 per cent of the dry weight We can best 
refer the reader to the summary by Long of the more important chem- 
ical and metabohc features of the organism in relation to nutntional 
requirements of the tubercle baallus, and to the recent study by Bois- 
sevain and Schultz (10) of a speaal fat-soluble growth promoting sub- 
stance Its mineral requirements are simple It obtains its mtrogen 
from the ammo group, its own proteolytic enzymes are weak, so that it 
does not grow well on whole protein However, ammonium salts and 
ammo-aad armdes are suffiaent The protein metabohsm is seriously 
disturbed in diabetics dunng serious acidosis, particularly during coma 
Great loss of weight and destruction of protein occur Occasionally in 
severely uncontrolled diabetic patients mtrogen excretion of 25 to 30 g 
occurs in twenty-four hours During aadosis values from 30 to 35 g 
have been reported Recurrent or mild persistent aadosis is naturally 
more common Glycerol appears to be the only alcohol acting as a 
source of carbon for the organism In the diabetic the disturbance of 
the fat metabohsm must at times set free an unusually abundant amount 
of glycerol m the blood and tissue fluids Unfortunately, no analyses 
of the blood for gtycerol were made during diabetic coma It has 
seemed to many students that in some way the cultural conditions 
favorable to the growth of the tubercles are hnked with the fat me- 
tabohsm 

Liptd content of diabetic lungs One of the most charactensfac features 
in the tissues of diabetic patients is the remarkable alteration of the fat 
content of certain organs The removal of fat from one tissue and its 
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deposit in another has been correlated with certain well recognized 
changes in tlie severity and intensity of the diabetes Thus certain 
cases of diabetic coma, occurnng particularly m emaciated patients of 
long duration, demonstrate a marked infiltration and increase in the 
fatty content of the liver Under similar circumstances, espeaally if 
the patient is cachectic, an increase of blood lipids consisting of cho- 
lesterol, fatty aads and often free fat occurs, such that there may be a 
deposit in the spleen producing the characteristic fat-filled foam cells 
Recent analyses of lipid content of livers removed at autops)'’ at the 
Deaconess Hospital by Miss Halhday and Miss H Hunt have shown in 
7 nondiabetics an average cholesterol content of 177 mg in comparison 
with 417 mg in 7 diabetics The average phosphohpid content for the 
same nondiabetic livers was 1,774 mg whereas for the diabetic group 
the average value was 1,949 mg per cent Excessive lipid content of 
the liver and blood can be controlled by means of insulin so that a 
patient may lose the excessive fat within a few hours or da 3 '^s with proper 
treatment, the excessive fat being either metabolized or deposited m 
more normal tissue depots A chronic type of fatty change is the ex- 
cessive atherosclerosis found in diabetics characterized by a rich deposit 
of cholesterol and other fatty substances in the intima of the muscular 
artenes 

It has long been known that in degenerative conditions of the brain 
and central nervous system a decrease in the lipid content of the tissues 
may be found Actually in diabetics, Jordan, Randall and Bloor (6) 
found that the lipid content of nerves, studied in amputated legs or at 
autopsy, was materially reduced in comparison to the normal Al- 
though this change was often correlated with vascular disease, it did 
seem more definitely related to diabetic neuritis It is clear, therefore, 
that alterations in lipid content in the tissues of diabetics can be corre- 
lated with clinical conditions It becomes of considerable interest, 
therefore, to know whether or not the lipid content of lung tissue could 
be related in any way to the resistance of the diabetic lung to tubercu- 
lous infection Analyses of lungs removed at autopsy at the Deaconess 
Hospital were earned out in Professor Bloor’s laboratory The method 
was to remove a section of lung tissue from the upper anterior portion 
of the lung where oedema and postmortem changes would be least im- 
portant The specimen was immediately placed in especially prepared 
solutions for chemical analysis It must be admitted, however, that in 
the older group, including especially patients with coronary disease. 
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tenmnal congestion of the lungs, especially due to heart failure, may 
have appreaably lowered the figures for hpoid content, although definite 
efforts were made to avoid taking tissue m dependent portions of the 
lungs, and to avoid inflamed areas if such were present 

Very few figures are available for lung tissue in any animal In rats, 
the lungs contained about 2 per cent phospholipid and 0 45 per cent 
cholesterol, in beef lung, the phospholipid is 1 5 per cent and the cho- 
lesterol 0 22 per cent In human lung (two years) the phospholipid is 
1 69 per cent and the cholesterol 0 46 per cent All these figures are 
upon the basis of moist weight Fallon (12) found that the amount of 
phospholipid in the lungs of rabbits increased rapidly after intratracheal 
injection of quartz particles 

In table 2 are hsted clmical data regarding 26 diabetic and 2 non- 
diabetic patients together with the values for phosphohpid and cho- 
lesterol content of the lungs Values are given in grams per hundred 
grams weight of wet tissue The first 12 cases hsted are those in whom 
the phosphohpid value exceeded 1 10, arranged in descending order, 
7 of the 12 were females Only 1 (31,185) was under thirty years of 
age, 3 were between fifty and sixty years, 6 between sixty and seventy 
years, 2 were seventy-four years old Two nondiabetic patients at the 
foot of table 2, aged seventy-one and seventy-five years, showed values 
fot phosphohpid of 0 94 and 0 89 It is striking that among these 12 
cases only 3 were cases of short duration The remainder had had 
diabetes from twelve to sixteen years The 3 who had had diabetes a 
short time included a young woman (14756) who died in coma and who 
had healed tuberculosis at one apex, another woman (13150) who died 
of acute pencarditis with associated healed tuberculosis and fatty liver, 
and a woman (12130) who died of cardiac infarction and, in addition, 
healed or heahng tuberculosis Actually 5 out of the 12 patients showed 
evidence of healed or heahng tuberculosis at an apex One diabetic, 
case 25,531, a patient of Dr F G Brigham, had a value of 2 44 mg 
She died of coronary thrombosis and had a fatty liver Fat-filled hvers 
were noted m 4 cases and in 5 there was lipoidosis of the spleen The 
remaining 14 diabetics of this senes who did not have an increase in 
phosphohpid content included a physician who had a calcified primary 
tuberculous focus in one lung, and a woman, forty-nine years of age, 
with diabetes of tw'elve years’ duration, who showed a small focus of 
healed tuberculosis 

If we turn to the cholesterol figures, the 2 normal cases had cholesterol 
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concentrations of 0 29 and 0 31 per cent, whereas the diabetic cases 
ranged from 0 23 to the maximum of 0 54 per cent Fifteen of the 26 
diabetic patients had cholesterol values of 0 35 per cent or higher and 
in this group ve find 6 of the patients with healed apical tuberculosis 
and again the almost constant marked arteriosclerosis and fatt) liver 

Actually in tins small group, the cases with higher hpid concentrations 
in lung tissue showed much more evidence of past tuberculous infection 
Further study is clearly needed, since the majonty of the cases showed 
low'er lipid concentrations than normal 

The low phospholipid value is to be considered together with the 
low phosphorus content of diabetic cataracts, described by Carey and 
Hunt, Waite and Beetham (13) The frequency of the development 
of tuberculosis in diabetic patients who have true diabetic cataracts 
has been stressed by Himsw'orth (14) It may well be that the low 
phosphorus values are related to the carbohydrate metabolism in such 
a manner as to affect the resistance to tuberculosis 

CLINICAI. 

Cases of glycosuna, not proved to be true diabetes, have been excluded 
from this senes of 364 patients For a diagnosis of pulmonory tubercu- 
losis, the persistent finding of fine riles at the apex. X-ray e\adence or 
sputum containing tubercle baalli were accepted The outstanding 
clinical fact is the rarity of cases with minimal lesions Actually, pnor 
to the discovery of insulin, we have been unable to find any proved case 
of diabetes and tuberculosis in which the tuberculosis had been dis- 
coxered m a minimal stage In tins senes of 364 cases we have only 
17 and one of these was discovered solely because that child had her 
lungs X-rayed every four months for four years until the first lesion 
about the size of a five-cent piece appeared Now, five years later, 
after violating all rules, she has a bilateral process and has received 
bilateral pneumothorax 

Of the 7 cases discovered since 1932 and listed in table 3, in 3 (6532, 
5692 and 5635) the diabetes began during childhood and X-ray examina- 
tions were made as a routine follow-up because 2 had had coma and the 
third had had an X-ray film with suggestive mcrease in markmgs some 
three years previous^ Case 4935 developed spontaneous pneumo- 
thorax wnth the slightest of symptoms The other three patients had 
X-ray examinations made during the course of a hospital stay, occa- 
sioned by infection of a toe in cases 15959 and 13200 The charac- 
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teristic features of these early lesions m the entire group of 17 minimal 
cases were (7) localization in the apex in 7 cases, (2) softness and lack 
of a sharp marginal definition of the shadow, (3) the fact that the process 
was below the clavicle and at the level of the hilum of the remaining ten 

TABLE 3 


Seven diabetic cases icith mtntmal pulmonary lesions 


CASE 

NUM- 

EES 

SE\ 

ACE 

! IN 
1938 1 

DURA- 

TION 

OF 

DU 

BETES! 

SIGNS AND SYlir- 
TOMS AT TIME OF 

X RAY FILM 

LOCATION OF LESION 

LATER COURSE 

3133 

F 

42 

16 

Cough, 
d> spnoea 

2 5 cm area of density in left 
lung field, fourth antenor in- 
terspace 

Living in 
January, 
1937 

4935 

M 

55 

13 

Spontaneous 
pneumotho- 
rax about 
10/5/37, 
shght dull 
ache on left 
side of his 
chest 

In sixth and seventh interspaces 
on right in region of former 
pneumothorax there IS an area 
of mcreased density 

Livmg in 

Nov ember, 
1937 

5635 

F 

25 

11 

Diarrhoea 

1 5 cm area in the fifth inter- 
space on the nght 

Livmg in 
Jul},1937 

5692 

M 

20 

11 

No signs 

Third and fourth interspaces 
show area of increased density 
suggesting parenchymal m- 
volvement December, 1934 

Living in 
hlay, 1937 

[ 

6532 

M 

28 

11 

No signs 

Area of opacity, fifth interspace 
postenorly, outer half of chest 
May, 1937 

j Sanatonum, 
living in 
i July, 1937 

15959, 

r 

70 

i 

9 


Small area runmng outn ard from 
nght hila to peripherj on lev el 
with seventh interspace pos- 
tenorly 

Living in 
October, 
1937 

13200 

F 

67 

1 


Small area of density nght lung 
level wath seventh interspace 

1 postenorly July, 1937 

Living in 
Apnl, 1937 


All 7 of these recent cases are living in contrast with the first 10, of 
whom 5 are dead 

Case-fiiidtng by X-ray follow-up If pulmonary tuberculosis is ever to 
be found in a reasonabty early stage in diabetic patients, all coma cases 
must have reexaminations at stated intervals after recover} from coma 
and all cases with suspicious parenchymal changes or calcified traclico- 
bronchial Ijunph nodes should have a similar follow-up During 1937, 
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108 such chest X-ray films -were taken Of 87 who had previously had 
diabetic coma, 4 were classified as showing suspiciously increased mark- 
ings in the parench}Tna, 9 had tracheobronchial adenitis with calcifica- 
tion, 1 showed old healed tuberculosis, and 1 showed an incipient lesion 
Among 21 cases in whom X-ray films were taken because of previous 
somewhat suspicious reports, 5 "were still regarded as suspicious, 1 show ed 
old healed tuberculosis, 1 showed an active but minimal lesion whicli has 
since cleared appreciably after nine months in a sanatorium 
In contrast to these minimal cases and the cases picked up by routine 
X-ray examination, 77 of the remainder of the series were discovered 
after hospital admission, as a group They again demonstrate the 
startingly advanced character of most pulmonary tuberculosis when 
discovered in diabetics only after symptoms have developed Thus 
of these 77 cases, 27 are already dead, 15 of these died mthin six months 
of the discovery of tuberculosis The only chance of discovering tuber- 

TABLE 4 

364 cases of comhtned tuhcrculosxs and diabetes 


ACES AT OSSET OT DIABETES 


! 

0-9 

10-19 

20-29 1 

1 

30-39 

40-19 

$0-39 

60-69 

JO-79 

B0+ 

Diabetes 

6 

32 

46 1 

70 

77 

85 

39 

m 

■ 

Tuberculosis j 

2 ! 

24 

50 1 

66 j 

51 

85 j 

1 1 


■ 


culosis in a diabetic person in a reasonably early stage is to insist upon 
repeated X-ray examinations of the chest 
Chmeal co 2 irse In table 4 are shown, for 364 cases, ages at onset by 
decades of both tuberculosis and diabetes Actually, 83 per cent of 
this senes developed tuberculosis following the onset of their diabetes 
Nevertheless, it must be remembered that in the vast majority of these 
patients the pnmary infection was earlier in life It is the reactivation 
and the development of adult tj^pe progressive pulmonarj' tuberculosis 
that concerns us It is true m occasional cases that such adult type 
tuberculosis has been present before diabetes and had become quiescent 
until the diabetes began It is also true that many prospcctiv e diabetics 
who develop tuberculosis early m life will die of it before reaching the 
age where the diabetes would have had its onset 
The clinical course of the tuberculosis was variable The onset of 
tuberculosis in diabetes is no more insidious than in nondiabetics 
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Symptoms and physical signs are no more rare m the diabetic with tuber- 
culosis than m the nondiabetic, although errors are often made in ascrib- 
ing symptoms to the diabetes rather than suspecting tuberculosis The 
signs are usually there if we but look for them carefully enough and 
frequently enough Case 8712 had a negative chest X-ray film m Apnl, 
1933 He returned to the hospital m October, 1933 with advanced 
pulmonary tuberculosis with cavitation and was dead within two months 
A case with such rapid development and extension is the exception 
rather than the rule In the majority of our cases the onset was 
insidious and perhaps could be best described as grippe-hke Occa- 
sional cases of pleurisy with effusion occurred and 18 per cent of the 
cases reported haemoptysis at some time, although this was rarely the 
initial S 5 Tnptom 

In the course of the diabetes a striking feature m the adult was rapid 
loss of weight during the months or years preceding the development of 
tuberculosis In 219 cases the average loss of weight was 42 pounds and 
loss of weight in excess of 75 pounds occurred m 19 cases Sixty cases, 
or almost 20 per cent, were known to have had diabetic coma If we 
had reliable data for the entire senes, it is likely that the incidence of 
severe acidosis, even though it did not reach the stage of full coma, was 
probably close to 50 per cent of the senes The degree and seventy of 
the diabetes as judged by the glycosuria and carbohydrate tolerance do 
not permit one to say that one t 3 ^e of diabetes is more apt to develop 
tuberculosis than another It is true that, as tuberculosis advances 
and emaciation comes on, oftentimes the diabetes nearly disappears, 
but such increases m tolerance are occasionally seen m assoaation with 
other types of infection even of a septic character if they are chronic 
and of long duration The important question m the course of the 
diabetes is largely the degree of control and the maintenance of proper 
nutrition In one instance, case 7131, a nervous and overconscientious 
girl restricted her diet too greatly in order to keep sugar-free and un- 
doubtedly hastened the development of tuberculosis by marked under- 
nutrition 

Titbci cttlosis tn juoemle and adolescent dtabekes To the 1 7 cases of 
pulmonary tuberculosis developing in patients m whom diabetes began 
before the age of 20 1 years, reported in 1934, we can add 15 new cases 
developing since that time In this group of 32 cases there are 18 whose 
diabetes began before their fifteenth birthday The incidence, there- 
fore, of pulmonary tuberculosis of the adult type developing in 1,126 
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cliildrcn whose diabetes developed before the age of fifteen years is 1 6 
per cent If this is compared with the incidence in 140,000 school 
children studied by Pope (7), m whom the development of tuberculosis 
was 0 12 per cent, the frequency in our diabetic children is about 14 
times as great 

In table 5 are listed 15 recent cases of whom 3 have already died 
SiA arc males and 9 are females After having diabetes an average of 
7 1 years, it is to be noted that the duration of life after the discovery 

TABLE 5 


Fifleen eases of pulmonary tuberculosis tnjtnenile and adolescent dtabeltcs, 1932-1937 


CASE 

MTUBEX 

SEX 

OVSTT or 
DIATiETK 

OVSET or 
TtTDER- 

cutosis 


x.n INC 

OR 

DEAD 

DATE 

roixOTs w 

CAUSE or DEATH 

Date 

Age 

Height 

Weight 




m 


units 



inches 

Pounds 


3332 

M 

1-23 


2-37 

32 

L 

3-37 

65 

139 


4261 

11 

11-23 

im 

6-33 

6 + 30 

L 

4-38 

64 

119 


5181 

wm 

7-25 

20 0 

1934 

2i + 16 

L 

4-38 

63 

120 


5635 

H 

1-26 

12 7 

11-36 

40 

L 

1938 

64 

129 


5692 

u 

11-26 

9 1 

12-34 

42 

L 

5-38 

61 

95 


6532 

M 

9-26 

17 2 

5-37 

37 

L 

7-38 

66} 

115 


7047 

r 

6-28 

11 0 

5-32 

102 

D 

1-35 

65 

117 

Tuberculosis 

7131 

r 

5-28 

15 4 

2-35 

30 

L 

3-38 

63 

133 


7538 

r 

9-26 

16 0 

1934 

21 

D 

10-9-34: 

62 

98 

Pulmonary 











tuberculosis 

8754 

M 

11-29 

20 0 

3-36 

27 

L 

1938 

69 

110 


10020 

r 

3-31 

IS 5 

5-37 

3Q + 64 

L 

5-38 

66 

120 


11600 


11-20 

18 5 

1-33 


L 

5-38 




12171 

M 

12-32 

13 2 

2-36 


L 

1938 




12385 

r 

1-29 


11-33 

36 

D 

1-9-34 

56 

67 

Pulmonary 











tuberculosis 

I27S7 

r 

1-25 



46 

L 

8-38 

53 

82 



* Italic figures indicate protamine insulm 


of tuberculosis in these 3 cases was only a matter of months On the 
other hand, the duration of diabetes m the 12 cases still alive was 8 8 
years on the average before tuberculosis was discovered All cases 
received insulin, except 2, whose records in sanatoria we have not yet 
obtained 

Among 201 diabetic children studied at the Deaconess Hospital, 42 
per cent of the first decade and 74 per cent m the second had calafied 
tracheobronchial lymph nodes Tuberculosis developed most fre- 
quently among the least well controlled diabetics A free diet even 
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mth insulin encourages tuberculosis Undoubtedly contact with an 
open case has been present, but the development of progressive tuber- 
culosis in young diabetics is measurably influenced by the t 3 ^e of dia- 
betic treatment carried out 

Diet and tiihercnlosts The object of treatment m tuberculous dia- 
betics should not be dictated by a slavish regard for sugar-free unne and 
a normal blood sugar, if that attitude leads to the use of a diet too poor 
in carbohj-drate or to undernutrition or to the use of too large doses of 
msuhn which may provoke an overactivity of the counter-regulatory 
and opposing influences in the organs 

1 Glycogen impoverishment leads to acidosis, which may be of acute hfe- 
threatenmg type as m coma or m lesser degree to weakness and loss of vitahty 
and resistance in the organs It also leads to hypoglycaemia and serious 
msuhn reactions 

2 Hypercholestermaeroia is to be avoided smee it is favorable to the develop- 
ment of arteriosclerosis manifested m angma pectoris, apopleicy and gangrene 

3 On the other hand, in toxic tuberculous paPents, a low value for cholesterol 
m the blood plasma may be accompanied by grave msuhn reactions and may 
itself mdicate an mcreased susceptibihty to the hypoglycaemic effect of msuhn 

Bertram (8) beheves that haemorrhages are m no sense due to msuhn 
but rather to a diet improperly balanced with regard to carbohydrate 
He feels that the haemorrhages are far more likely due to overactivity 
of the opposmg regulatory mechamsms, which leads to an outpounng 
of adrenalin, increased tonus in the peripheral vessels and an increase in 
the minute volume in the lungs and so to increase of blood pressure 
Such haemorrhages occur m many other types of conditions as well 
as tuberculosis, indicating that the important thing is not tuberculosis 
but the susceptibility of the diabetic to vascular damage when the 
adrenalin response is too great In general, then, the diet of a diabetic 
tuberculous patient should have from 150 to 200 g carbohydrate and 
from 70 to 130 g fat Sample diet for use with tuberculous paPents 
may be classified as follows, on the basis of a patient weighing 132 pounds 



CARBO- 
SYDRATE 1 

PROTEIN 

PAT 

CALORIES 

1 Standard diet 

gramf ^ 

ISO 

grams 

80 

grams ' 
100 

2,100 

2 Surgical diet, before operation 

200 

75 

70 

1,730 

day of operation 

100 

20-30 

40-50 

880 

3 Diet to increase weight 

250 

87 

120 

2,436 
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In table 6 is summarized the treatment of 20 patients with diet and 
insuhn, particularly protamine-zmc-insulin' It is noted that in two 
instances the number of calories prescribed per kilogram body weight is 
less than 30 In each, the patient at the time was confined to bed for a 
considerable period of time because of the surgical treatment of an 

TABLE 6 


20 iuhemdous diabetics treated anth froiatmne-atnc-tnsuhn 





DtmATXOV 

HOSPITAL DISCHAECE DIETS 


a 

s - 

rssuuv DOSES 

CASE 

NTJilUES. 

SEX 

Mg 

< 

01 

« 

(5 

¥* (A 

*j r: 

w 

P 

Catbo- 

hydrate 

Protein 

** 

c 

m 

C 

tJ 

g 

o 

tf' 2 

Wo 

g§ 
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infected foot Each of these 2 patients was free from fe-ver and the 
tuberculosis more or less quiescent Indeed, the diet for the entire 
group represents diets presenbed at the Deaconess Hospital where the 
patients were under control preparatory to their transfer to sanatona 
These diets should, therefore, be regarded from the point of view chiefly 
as adjustment to the diabetes rather than as diets intended for long 
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continued use in the management of the tuberculosis The str ikin g 
fact appears that the diabetic patient with tuberculosis does not require 
any great increase in the amount of insulin in relation to his diet and 
body weight as compared to the diabetic without tuberculosis 
Protaminc-zinc-msulin The advantages of protamine-insuhn in treat- 
ing pulmonary tuberculosis are easily seen In sanatorium practice it 
reduces the frequency of injections from two or three times a day to a 
single treatment before breakfast Furthermore, the steady and long 
continued action of protamine-zinc-insulm makes it possible to have a 

1 " ^ — ^ - — - 

continued action of nrotamine-^^inc-insidm makes it nossiWe to tiave a 
of severe insulin reactions The peculiar property of protamine-insulin 

which makes possible marked gam in weight is of fundamental impor- 
tance This property has been studied both in animals and in human 
beings and espeaally descnbed by Sherrill (9) Nevertheless, it is stdl 
easy for tuberculous patients, and particularly the emaciated advanced 
patient, to develop spontaneous hypoglycaemia and therefore still 
easier to develop hypoglycaemia under insulm treatment Case 11419, 
male, 48 years of age, came into the Deaconess Hospital having been 
taking from 5 to 10 units of insulm He was sugar-free, had oedema, 
and, when we found that the fasting blood sugar was as low as 60 mg 
in the morning, insulin was omitted and his diet increased to 250 g of 
carbohydrate a day In addition to that he was given carbohydrate at 
his bed-side and urged to eat frequently between meals One morning 
at seven o’clock he was apparently djung but revived promptly with an 
mtravenous injection of glucose solution He developed spontaneous 
hypoglycaemia with a blood sugar of 0 2 per cent (20 mg ) without any 
insulm whatever Case 15976, age 48, onset of diabetes m May, 1937, 
was discovered to have advanced tuberculosis in September, 1937 
At this time her weight had fallen from 160 to 90 pounds In the 
hospital the unne cleared up rapidly She left the hospital taking 10 
units of protamine-insuhn a day At the sanatonum the insulin dose 
was increased for a time and then came a period when the urine was 
sugar-free for a week with only 20 units of insulm once a day One 
morning at 6 30 she was noted to behave queerly, by eight o’clock her 
neck was stiff and she had double Babinski signs A physiaan in at- 
tendance considered tuberculous meningitis, probably because the 
pulmonary tuberculosis was advancmg generally However, insulin 
was omitted and to everyone’s surprise within a few hours her symptoms 
cleared up She died withm a month of pulmonary tuberculosis 
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Diabehc coma In table 7 is summarized the treatment of diabetic 
coma m a school girl who had active and advanced pulmonarj' tubercu- 
losis but who showed neither fever nor rales during coma In the 
treatment of diabetic coma it is fundamental to give suffiaent insuhn to 
bnng about such an improvement in the carbohydrate metabohsm that 
the blood sugar falls and the carbon dioxide combining power of the 
blood rises Second, to treat the intense dehydration and loss of base 
from body tissues by administration intravenously and subcutaneously 
of sufficient salt solution to restore body fluid and electrolytes On 

TABLE 7 


Treatmcnf of dtabeljc coma and pulmonary tuberculosts — case 7047, schoolgirl, age 16, 
May 10, 1934 — died of tuberculosis tn January, 1935 
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adimssion, this girl was unconscious and the blood pressure was barely 
obtainable at 70, her eye balls were soft, she had vomited repeatedly 
and gastnc lavage yielded tarry black stomach content An immediate 
injection of 100 units of insulin was given even before we learned that 
the blood sugar was 1,050 mg per 100 cc In the next eight hours she 
received a total of 600 units of insulin and by that time the blood sugar 
had fallen to 410 mg She also received a total of 4,500 cc of salt solu- 
tion as well as one blood transfusion because her blood pressure failed 
to nse As we look back now, it is unlikely that the drugs (caffeine, 
ephednne and adrenahn) given her had any considerable effect The 
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value of tile blood transfusion, is also doubtful in view of later experience 
and would not now be employed 

Prognosis The utterly hopeless prognosis given to the diabetic 
patient with tuberculosis before the use of insuhn was based upon the 
fact that tuberculosis was always discovered m an advanced state 
Tuberculosis discovered in an early stage was unknown The remark- 
able efficiency of insulin and modern dietary treatment in preventing 
death from coma and mamtaming good nutrition, as well as the use of 
surgical procedures, such as collapse therapy, have brought almost as 
spectacular improvement in the outlook for the tuberculous diabetic as 
has the use of msuhn in childhood diabetes 
The hope, however, for the future lies chiefly in earlier diagnosis and 
this means more frequent use of X-ray for young diabetic patients who 

TABLE 8 


Duration of diabetes and pulmonary tuberculosis in 258 fatal cases 


PERIOD 
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DIABETES 

TDBES- 
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* We are indebted for the tabulation of these data to the courtesy of Mr Herbert Marks 
of the Statistical Bureau of the Metropohtan Life Insurance Company 


have positive tubercuhn tests and examinations for older patients, 
espeaally those who have had diabetic coma, at stated intervals as a 
routme check-up The favorable course of tuberculosis in youthful 
diabetics when discovered early is well illustrated in case 2179, a boy 
whose diabetes began in 1921 at the age of sixteen years and whose 
tuberculosis was moderately advanced m 1929 He was alive in 1937 
and in good condition Case 5413, a boy whose diabetes began in 1926 
at the age of fifteen, developed tuberculosis with positive sputum in 
1932 He IS at work now after having spent more than a year in a 
state tuberculosis hospital 

Effects of msuhn can be illustrated by the fact that fatal cases treated 
with insuhn lived 8 9 years and those treated without msuhn lived 5 9 
years after the onset of diabetes In 1937 we have 20 cases alive more 
than five years after the discovery of active pulmonary tuberculosis, 
the average being twelve years Actually, the prognosis for tubercu- 
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losis in a diabetic patient may be better than in a nondiabetic When 
tuberculosis has developed in a diabetic patient untreated with insulin, 
a dramatic improvement in nutrition as well as in the tuberculosis with 
proper insulin and dietary treatment results 

More significant data are obtained from a consideration of table 8 
giving the duration of diabetes and pulmonary tuberculosis in 258 fatal 
cases It IS seen that in each period of treatment beginning in 1898 
up to July 29, 1938 there has been a steady prolongation of life after 
the onset of diabetes so that the average duration of life has risen from 
5 4 years to 10 1 years The improvement in the duration of life after 
onset of tuberculosis is less striking m actual years but almost as great 
m terms of percentage The increase from 2 7 years to 4 0 years repre- 
sents an increase of 50 per cent In the last two columns are given the 
figures which bear upon the chance of the average diabetic patient 
developing tuberculosis It can be seen that there has been no great 
change although the decrease from 6 8 per cent to 5 6 per cent is a hope- 
ful sign 

The prognosis for activity outside of the sanatonum is vastly im- 
proved Diabetic patients make excellent subjects for pneumothorax 
and even for thoracoplasty, both of which methods of treatment have 
been in common use in our diabetic patients in the sanatoria to which 
they have gone Again the success of these surgical forms of treatment 
should be greatly enhanced in the future by earlier diagnosis of the 
tuberculosis 

SUMMARY 

1 Study of the various aetiological factors in 364 diabetic patients 
with pulmonary tuberculosis points to the disturbed nutation of diabetes 
as next in importance to contact with an open case 

2 Pulmonary tuberculosis developed in juvenile diabetics, whose 
diabetes began at or before the age of twenty years, more than twelve 
times as frequently as among pupils in the Massachusetts grade and high 
schools 

3 Of 73 patients recovering from diabetic coma between February, 
1929 and November, 1932, 13 have developea pulmonary tuberculosis 
within five years 

4 The incidence of pulmonary tuberculosis m adult diabetes does not 
show a decrease in rate corresponding with the general decrease in 
tuberculosis mortality in the community 

5 Pulmonary tuberculosis followed the onset of diabetes m 83 per cent 
of the cases 
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6 In 126 autopsies upon diabetics with pulmonary tuberculosis, many 
healed foci, a tendency for the formation of tough, fibrous, pleural ad- 
hesions and a high frequency of cascatmg lesions wnth cavitation were 
outstanding features 

7 Chemical anal> sis of diabetic lungs showed stnkingly lower con- 
centrations of phospholipid and lipid than in nondiabetic patients 

S The discover} of tuberculosis m tlic minimal stage is still rare but 
7 new cases arc reported 

9 The advantages of protaminc-zinc-insuhn in the treatment of 
tuberculous diabetics is discussed and dietary data arc given 

10 Among 258 fatal cases the average duration of diabetes to death 
has increased from 5 4} cars to 10 1 years and the duration of pulmonary 
tuberculosis from 2 7} cars to 4 0 years 

11 Diabetic patients make cvccllcnt subjects for pneumothorax and 
thoracoplasty Prognosis for the diabetic patients with pulmonary 
tuberculosis has been greatly improved by the introduction of insulin 
and can be still furtlicr enhanced by greater emphasis upon early diag- 
nosis The routine examination of every diabetic’s chest by means of 
X-ray is recommended 
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JAMES CLUTE BRYANT 

Tuberculous infection of the oral cavity does not appear to be as 
common as was formerly supposed Observation of patients at Glen 
Lake Sanatorium, Oak Terrace, Minnesota, over a penod of eighteen 
years, has disclosed 17 cases which are reviewed herewith 
The ulcerous processes have m all instances been secondary to a 
pulmonary condition In most cases there has been an extensive in- 
volvement of the chest Frequently there has been assoaated tuber- 
culous spine, kidney, ententis and rectal fistula Tuberculous oral 
lesions have been seen for the most part in patients with a poor prog- 
nosis or in far advanced termmal cases 
It was thought at one time that tuberculous oral lesions were mcurable 
Some few lesions have healed however, but m most instances only 
when the patient’s general condition showed improvement 
A tuberculous lesion of the oral cavity, hke one of the vocal cords, is a 
persistent and chronic ulceration If the patient has little or no re- 
sistance the lesion progresses steadily in the soft tissues In two cases 
there was definite bone involvement The bone surroundmg the roots 
of a few teeth w^as gradually eroded, loosenmg the teeth and necessitating 
their removal 

Tuberculous lesions of the oral cavity have certain essential charac- 
teristics peculiar to themselves They may occur singly or multiply 
The mouth lesions of tuberculosis are presumed to appear first as small 
yellowish nodules which break down and ulcerate The developed 
ulcer is a very painful open sore, espeaally so when the tongue is m- 
volved Acidulous, salty, sweet and spicy foods prove irritating to the 
exposed nerve endmgs of the raw ulcer 
In descnbmg a typical oral lesion, visualize a arcular or irregular 
denuded area with a typically punched-out appearance, a millimetre or 
more m depth, situated in the tongue substance or the soft tissues of 
the oral cavity The peripheral edge overhangs the denuded area 

1 From the Department of Oral Surgery, Glen Lake Sanatorium, Oak Terrace, Minnesota 
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slight!} In realit} the edge is being constantly undermined, increasing 
the size of the lesion The tissue immediately adjacent to and circum- 
scribing the tuberculous lesions presents a raised, swollen and inflamed 
appearance This infiltrated area around the lesion is soft on palpation 
in contrast to tlie hard induration of cancer The lesion may or may 
not be fissured It w ill var}' from a few millimetres m size to involve- 
ment of half the mandible and adjacent soft tissues A thin pseudo- 
membrane or plaque protects slightly the underlying raw muscle, nerves, 
blood vessels and other tissue The lesion may vary from shades of 
light gray and dirty yellow to a gray violet The violaceous color is 
due to the congested and cyanotic blood vessels laid bare by the lesion 
The larger lesions of long standing are sometimes sprinkled with yellow 
granular tubercles Slightly oozing ends of blood vessels give additional 
variation m color and design These minute endings of eroded blood 
\ essels give some lesions a speckled red or raspberry appearance 

In large denuded inactive areas, such as the oral phar}mv, the lesions 
present an ob\aous pseudomembrane The plaque m this location is 
usual!} gra}nsh white These lesions are not as pamful as those on 
the motile tongue Deep fissures sometimes form in tongue lesions 
which develop into finger-like protrusions, radiating out from the initial 
lesion ^^^len the patient’s resistance is low the protrusions become 
wader and w ider and later coalesce until a huge lesion, irregular m outhne, 
presents itself 

The findings of tubercle baalli m smears from the lesions afford a 
positive diagnosis Biopsy of the ulcer will give the charactenstic 
picture of a tuberculous lesion 

Success in treatment of tuberculous oral lesions is almost always 
comadental with the patient’s faltermg condition If his general 
condition is improving, success may be met with m the treatment of 
the ulcer Or if the active process of lung tissue destruction slows down, 
the oral lesions sometimes heal although the ultimate fate of the patient 
remains the same If he is on a rapid down-grade, the infection m like 
manner continues to grow and spread Patients have gone to post- 
mortem examination with the greater portion of the tongue and soft 
tissues of the oral pharynx involved In one exceptional instance, how- 
ever, the patient’s tongue lesion was completely healed at postmortem 
examination three months later The exating and aggravating cause 
of the ulcer here appeared to be broken teeth of an old denture Follow- 
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ing construction of a new denture, the lesion completel}’- healed There 
was an unhealed tuberculous larjnigitis 

In another instance the patient’s small tongue lesions healed of their 
own accord despite a slow but insidious progression of his pulmonary 
tuberculosis 

To make a set rule as to the eventual outcome of a tuberculous in- 
volvement of the oral cavity would therefore be a fallacy It is worth- 
while to continue therapeutic endeavors despite the apparent hopeless- 
ness of the situation The soothing effect on the patient’s mind in 
knowing that everything possible is being done for him is certainly 
worth the time and effort mvolved 

Inasmuch as the patient with a tuberculous oral lesion is more fre- 
quentl}’’ a terminal case and consequently too ill, weak and listless to use 
the simplest prophjdactic measures, a terribly foul mouth presents 
tself There are present excessive accumulations of hard calculus and 
soft food material with resulting inflamed gums This foul condition 
of the mouth is favorable to and naturally tends to increase the progress 
of the lesion 

The tuberculous lesions occurred as follows 9 of the tongue, 1 of the 
tongue and mandible, 2 of the hard palate, 1 of the hard and soft palate, 

1 of the pharynx and soft palate, 1 of the soft palate, 1 of the maxilla 
and 1 of the mandible 

Two cases presented a historj' of lesions forming m tooth sockets 
developed before admission 

In approximately 11,366 extractions over an eighteen-year period on 
patients for the most part with an advanced stage of tuberculosis, no 
tuberculous ulcerations of the tooth sockets were noted 

In the consideration of this remarkable arcumstance, one must be 
cognizant of the fact that as a rule only patients with a favorable prog- 
nosis are given the benefiaal treatment resulting from the extraction 
or removal of oral foa of infection 

J H , case 1630, an auto salesman, age 41 years, entered Glen Lake Sana- 
tonum on December 15, 1924 with a diagnosis of laryngeal tuberculosis and 
pulmonary tuberculosis moderatefy advanced Physical examination re- 
vealed signs of infiltration down to the second rib and fourth vertebral spine 
on the right and to the first mterspace and third vertebral spine on the left 
The epiglottis and false cords were swollen and oedema tous and there was an 
ulcerated area present m the epiglottic pharjmgeal sulcus The cords w ere not 
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Visualized but approximated well on phonation Apparently the entire 
phar 3 Tix was oedematous The X-ray report was bilateral fibroid pulmonary 
tuberculosis with cavity formation right upper lobe His blood picture 
showed mild secondarj"^ anaemia 

He presented X-ray evidence as well as symptomatic evidence of tuber- 
culous enteritis He entered with a drammg maxillary smus which followed 
the extraction of the upper first molar m October, 1924 previous to adimssion 
Four attempts to suture and close the opening met with failure and the sinus 
continued to dram 

His discharge diagnosis on December 24, 1925 was laryngeal tuberculosis, 
quiescent, pulmonary tuberculosis, arrested, tuberculous enteritis, apparently 
quiescent He was advised to contmue home treatment and particularly not 
to overexercise 

The patient was readmitted December 27, 1927 The left maxillary sinus 
was dischargmg a thick pus rangmg from yellow to greemsh-white in color 
Six months previous to entermg the Sanatorium the patient had the lower left 
first molar extracted A small smus remained which later developed mto an 
ulcer At the time of the patient’s readmission it was 6x4x1 mm m size 
It was irregular m form with promment edges which were underrmned The 
uneven granular floor of the ulcer was covered with a yellow pus Pin pomts 
of blood were discermble The ulcer was quite painful from contact with food 
material and the necessary work of mastication 

A biopsy taken m March showed defimte tuberculosis The laboratory 
report was as follows Many well formed tubercles m submucosal tissue, 
some show caseous centres There is an occasional tubercle m the mucosa 
There is focal infiltration The extravasated blood is probably traumatic 

The patient’s general condition improved and, under daily treatment with 
lamp and mercurochrome, the ulcer had decreased to a httle more than half 
size by June S, 1928 The edges of the ulcer did not appear to be as markedly 
mfiltrated and raised as they were previously and the surface had a better 
color with httle secretion commg from its surface There was only a small 
amount of pus from the region of the first molar above An exammation in 
December, 1928 showed the ulcer practically healed with the exception of a 
small area which had been the anterior portion of the ulcer The presence of 
pus from the maxillary smus could not be demonstrated The patient’s 
general condition was considered excellent and he was discharged March 20, 
1929 

The patient was readmitted March 11, 1930 with a diagnosis of pulmonary 
tuberculosis, tuberculous ulceration of the left mandible, tuberculous ulcera- 
tion about anus and tuberculous enteritis 

The left maxillary smus was considered healed The ulcer of the mandible 
was larger tVian at any previous time The molars remammg had been 
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denuded and lost The bony alveolar process supportmg the second bicuspid 
was practically all absorbed leaving it loose and requiring extraction The 
first bicuspid was also involved and later extracted Two years later it was 
necessary to extract the almost completely denuded cuspid The ulcer at 
this time, extended from the median kne well back into the soft tissues anterior 
to the tonsil The cheek was partly mvolved as were the tissues under the 
tongue on that side The patient died April 14, 1932 At postmortem exami- 
nation, the ulcer was seen to have mvolved more of the anterior teeth and the 
roof of the mouth showed whitish nodules 

E M , case 4908, age 51 years, was adimtted to Glen Lake Sanatorium on 
June 9, 1932 and died June 29, 1932 He had a diagnosis of extensive pul- 
monary tuberculosis, dissemmated throughout both lungs and calcified hilum 
nodes on the left side The sputum was positive He had tuberculosis of 
the tongue and his prognosis was unfavorable 
The patient noticed white elevations scattered over his tongue m Novem- 
ber, 1931 These recurred constantly and m January, 1932 he consulted a 
physiaan At that time he was employed and felt well The physiaan 
treated the lesions locally until March 10, 1932 with no visible improvement 
At this tune his three remammg upper molars were extracted On March 
20 he consulted another physiaan At this time his tongue was furrowed 
but he suffered no systemic effects Vmcent’s mfection was diagnosed and 
he was unsuccessfully treated with neosalvarsan He experienced loss of 
weight and physical weakness which prevented his workmg In May he 
went to the Mayo Chnic A biopsy of the lesion was done and a diagnosis of 
tuberculosis was made He entered Minneapohs General Hospital on May 
20 and was transferred to Glen Lake Sanatorium June 9, 1932 

The patient was m poor physical condition with atrophic muscles and 
pallid color, and he was dyspnoeic He was unable to speak above a whisper 
His tongue was markedly swollen and thickened so that it almost filled the 
mouth There were nodules and ulcerations chiefly mvolvmg the left side 
The lesions were covered with a dirty grayish exudate The tongue was very 
painful and there was marked tenderness to the shghtest touch He died 
June 29, 1932 

P Z , case 5100, a farmer, age 59, entered Glen Lake Sanatorium on October 
23, 1934 with far advanced bilateral pulmonary tuberculosis with bilateral 
cavitation The sputum was positive for tubercle baciUi Two years previous 
to admission the patient had had a biopsy of the tongue made for a chronic 
ulceration of a year’s standmg, which had been diagnosed tuberculosis A 
diagnosis of pulmonary tuberculosis was also made at that time 

The admission examination showed a marked depression on the left side 
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of the tongue about a half mch from tljc Up where the pre\ lous ulcer had been 
<;urgic\lK removed On (he anlcnor surface of (lie tongue on the rjght side 
there w-is .1 new ulceration which was about one centimetre in diameter The 
edges of the ulcer were irregular and Us surface was co\ ered with a membrane- 
hl c structure whicli was graj m color The ulcer was quite painful and the 
tongue substance around the ulcer was inflamed and svollen The patient 
waas aiiitc hoarse from the time he was admitted unUl his death The soreness 
in his throat increased all the time and it became more and more diflicult for 
him to s\\ allow food or lake liquid nourishment The paUent’s lower teeth 
were sharp and abraded He wore a full upper denture which was quite 
o’d and v orn, some of the teeth being broken and sharp This condition of 
his own lower tcetli and those of the artificial upper tended to cut and irritate 
the tongue Ics’on Thc\ might have been tlic initial cause The abraded 
edges of the lov cr teeth v ere rounded and smoothed with stones and a new 
unper denture was constructed Following this treatment, the tongue lesion 
graduallv decreased in sire and when the patient died two months later, it 
v’-as compictclj healed 

The postmortem examination showed chronic pulmonarj' tuberculosis and 
lulicrculosis of the lar}^^, spleen, kidney, epididjonis, testicle, prostate and 
intestines 

R S cose S2S, 1 34 > car old barber, entered Glen Lake Sanatorium on August 
3, 1021, wnih an advanced bilateral parenchymal tuberculosis The sputum 
was positive for tubercle baalli 

Tlicrc was an ulcerated area on the inside of the lower lip extending from 
the right central incisor to the first bicuspid in wadth and from the free margm 
of tlic lip to the gum margin The surface of the lesion was covered with 
tough, w art j -like evcrcsccnccs There were two deep fissures m this area 
There vas quite a bit of infiltration about the area There was a small 
superficial ulccraUon of more recent development below the lip margm, 
opposite the left central inasor On the left side of the tongue opposite the 
first molar region, there was a prommence of the tongue where it bulged 
througli the opening left by the missing tooth On this prominence there was 
a small superficial tender ulceration about one-fourth inch in diameter Biopsy 
examination showed tubercles 

The historv^ of the tuberculous lesions was as follows A year previous to 
admission, a sore spot was noUced on the left side of the tongue which was 
painful when eating This area became firm, and then filled with pus which 
broke and an ulcer formed Granulations formed on the bottom of the ulcer 
and It was healed ten months later, after five months it agam became sore and 
ulcerated, remaining so ever since 

In October, 1920 a cold sore developed on his lower hp which healed On 
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the edge of this area an nicer developed the size of a dime which discharged pus 
continuously Shortly after this, three small ulcers developed m the pharynx 
which were extremely pamful on swallowing The ulcers were treated with 
silver nitrate durmg the winter In April, 1921 he learned he had pulmonary 
tuberculosis Durmg the spring and summer while curing, the ulcers were 
practically healed. In October, 1921, while curing at the State Sanatorium at 
Walker, Minnesota, the ulcers on hp and cheek again developed, ulcerating, 
spreaduig and discharging from then on The patient left April 6, 1922 
agamst advice and he died August 8, 1923 

In addition to these cases 13 other patients were observed Their 
mam oral lesions were distributed as follows tongue 8, palate and 
uvula 1, soft palate 3, alveolar ndge 1 One of these patients was 
discharged as arrested, 2 are declining at the time of writing and the 
lemammg 10 patients have died 

CONCLUSIONS 

1 Tuberculous lesions of the oral cavity are comparatively rare, only 
17 cases bemg detected m the oral examination of some 7,000 far ad- 
vanced cases over a period of eighteen years 

2 Tuberculous tongue lesions frequently have a history of mechanical 
irritation from sharp edges of decayed and abraded teeth, broken silver 
fillings, gold mlays, crowns or broken artificial teeth These sharp 
edges traumatize the tissue 

3 Constant irrigation and bathing of the oral tissues by the sahvary 
and mucous secretions render the oral tissues highly resistant to tuber- 
culous mfection 

4 Tuberculosis of the oral cavity is a secondary manifestation of a far 
advanced pulmonary condition with an unfavorable prognosis 

5 Where the prognosis is favorable, tuberculous oral lesions are 
seldom formed in tooth sockets following extractions, despite the presence 
of heavily laden positive sputum 



BILATERAL TUBERCULOUS PLEURISY WITH EFFUSION’ 

An Analysts of Fourteen Cases 
GLORGL C WILSON 

Bilateral pleurisy yntli effusion in tuberculous patients is generally 
little more serious than effusion on onh one side, but occasionally it 
causes distressing and even alanning symptoms and the patient’s life 
ma\ depend on frequent aspiration of both pleural ca\ities 'lhat 
such an alarming complication has rcccn cd so little notice in tlie litera- 
ture suggests Its rant> 

Ameuille (1) in 1917 reported that tuberculosis of the serous cavities, 
and cspccialh of tlie pleura, iias strikingh frequent in soldiers of the 
Frencli arm} He said that multiple serous infections vcrc most 
frequent!} seen in } oung patients, rarely in those over tiscnt} -four } ears 
of age Ihe serous membranes were involved in 270 out of 2,600 
tuberculous soldiers Isolated pleuntis was the most frequent, but 
in an unstated number of cases the pericardium, peritoneum, meninges 
or s}novial membranes verc m\olvcd likewise or alone He found 
tliat the lungs did not become invohcd often 

Als (2) first reported an instance of bilateral effusion in a pneumo- 
thorax patient Fishberg (3) reported another a fev months later 
and said that Forlamni in tlie treatment of hundreds of patients had 
ne\ er met v ith a case Nor had Saugman He also slated that Brauer 
and Spongier (4) had said there v as no such case in the literature Peters 
(5) in 1925 reported 3 cases and at that time could find 20 others in the 
literature Peters thought that bilateral effusion indicated a bad 
prognosis An occasional case of tuberculous polyserositis (6, 7) has 
been reported since Howard and De Veer (8) have produced multiple 
serous effusions in tuberculous guinea pigs by repeated inoculations of 
small amounts of tuberculin 

A stud} of the patients wnth bilateral tuberculous pleurisy with 
effusion under observation in a sanatorium seems worth reporting At 
Gaylord Farm Sanatorium from January 1, 1928 to January 1, 1938, 
1,552 patients have been admitted with a diagnosis of tuberculosis 

* From The Gaylord Farm Sanatonum, Wallingford, Connecticut 
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Fourteen patients with proved or probable tuberculosis developed 
bilateral plcuntis -with effusion In this group 5 -were under twenty-five 
years of age, 5 were m their thirties and 4 were forty or more years of 
age Youth seems not to be a factor in the development of this complica- 
tion 

Nine patients were males and 5 were females Five of the group 
were under pneumothorax treatment and one of these developed effusion 
first on the contralateral side 

Ten patients had pulmonary tuberculosis, 7 with definite involvement 
of both lungs Three of.tliese had tuberculous laryngitis also, and 2 
had intestinal tuberculosis There was pericardial involvement in 3 
and peritonitis wath asates in another The patient with the most 
extensive tuberculosis died three months after admission Another 
had pleuritis with effusion and pericarditis develop as complications of 
empyema and spontaneous pneumothorax from which he died six 
months later A third, who also had diabetes mellitus as well as far 
advanced tuberculosis, died of an embolus in the pulmonary arterj' 
after a long period of strict bed-rest A fourth patient -with far ad- 
vanced pulmonarj'- tuberculosis and intestinal tuberculosis made an 
uneventful recovery from bilateral pleurisy wnth effusion and pen- 
carditis vath effusion, but died in another hospital five years later after 
an exacerbation of his pulmonaiy' tuberculosis A fifth patient wath 
tuberculosis in both lungs, spinal canes and tuberculosis of the knee is 
still bedridden seven years after resorption of bilateral effusion A 
sixth patient developed acute glomerular nephritis shortly after resorp- 
tion of bilateral effusion and while under treatment for bilateral pul- 
monary tuberculosis He was transferred to a general hospital and has 
not been heard from since his discharge from there -with chronic nephritis 
A diagnosis of pencarditis was made at the general hospital but this 
may have been a complication of nephritis and not tuberculous Two 
patients are working and the remaining 3 are showing satisfactorj' im- 
provement under treatment In these 10 patients bilateral pleunsy 
■with effusion seems to have been an indication of the extent of the 
disease and in all of them it seems to have been the result of direct 
extension to the pleurae of underlying pulmonary tuberculosis 

Four patients with bilateral pleuritis with effusion had no demon- 
strable pulmonary involvement One of these also had an effusion into 
a knee joint from which tubercle bacilh were isolated He has been 
working for seven years Another of the 4 has a tuberculous kidney 
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for which she is under treatment A third developed intis which was 
diagnosed as tuberculous She was given frequent small doses of 
tubercuhn subcutaneously before she developed bilateral pleuntis with 
a small effusion into each pleural cavity Her family doctor also heard 
a pencardial friction rub at one time Aspiration of pleural fluid w as 
attempted without success She had frequent unexplained blazes of 
fever She was taken to another hospital where she died A report 
has not been sent to us The fourth patient m this group was the 
sixty-five year old housekeeper at the sanatorium Shortly after the 
onset of bilateral pleuntis, she began having severe pains in most of 
her jomts, together with swelling of the joints of the fingers and toes 
The effusion into the pleural cavities was shght Her recoierj from 
the acute arthritis and pleuntis was uneventful and she has been working 
for seven years since in spite of her advanced age She was not diag- 
nosed as tuberculous but is included because she imght be considered as 
belonging to the group of allergic polyserositis 

SUMMARY 

1 Fourteen patients with bilateral pleuntis with effusion are reported 

2 Most of these patients developed pleuntis as a complication of 
extensive pulmonary tuberculosis and by direct extension from under- 
lying disease to the pleura 

3 Four patients ivith no demonstrable pulmonarj' tuberculosis are 
included m the group Two of these had tuberculosis elsewhere from 
which tubercle bacilli were isolated In the other two, the tuberculous 
aetiolog>’^ IS doubtful 
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ERYTHROCYTE SEDIMENTATION' = 

Its Practical Value in the Management of Pulmonary Tuberculosis 
THOMAS DE CECIO and BENJAMIN J ELWOOD 

Withm the past ten years, the erythrocyte sedimentation rate has been 
advanced to the rank of a valuable laboratory procedure to aid the clini- 
cian m better evaluating moot clinical problems Particularly has the 
literature lauded the significance of this phenomenon in the field of 
tuberculosis It is claimed that the sedimentation rate is not only a very 
sensitive index of activity in tuberculosis, but also reflects the chnical 
course of the process and yields significant prognostic data 

In putting into practice these observations, it was our frequent expen- 
ence that results did not conform accurately with the findings of others 
This study was therefore undertaken to determme whether the sedi- 
mentation rate offers any added information which cannot be gained 
clinically or gives further assurance to the chnical impression A total 
of 825 consecutive admissions were studied Of these, the initial rates 
were analyzed in all, w'hile in 338 detailed analysis of the serial rates wAs 
made The latter group had one determination on admission, routinely 
once a month while in the hospital and m the Out Patient Department, 
at the time of any clinical complication or anatomical change confirmed 
by X-ray examination and on discharge The method employed was 
that described by Cutler (1), the technique of which is well known 

Throughout the entire study the evaluations as to type of lesion, 
activity, course and prognosis were based predominantly on changes 
revealed by X-ray exanunation, the clinical findings serving only to 
corroborate the impression thus gained 

EVALUATION OF ACTIVITY 

The impression is prevalent that the sedimentation rate is a highly 
accurate index of activity in cases of pulmonary tuberculosis In fact, 

» Read before the Climcal Section of the New Jersey State Tuberculosis League, Janu- 
ary 5, 1938 

- From the Hudson County Tuberculosis Hospital, Dr B S Poliak, Medical Director, 
Jersey City, New Jersey 
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the statement is made m the literature (2) that “a normal sedimenta- 
tion test was nc\ cr obtained m an individual unless he was healthy or 
the disease whidi he was harboring was ol such nature that little or no 
destruction of tissue w'as taking place at the time the test was performed, 
— certainh not enough to disturb the natural stability of the blood ” 
There is a formidable number of authors (Hasten (3), Siitzbach (4), 
Kaminsk) and Da\’idson (5), Friedman (6), Morriss (7), Levinson (8), 
Bnskman (9), Volk (10), Cass and Sutermeister (11), Banyai and 
Anderson (12)) who arc more or less in conformity wnth this concept 
There arc others (Luzzatto-Fegiz (13), Sticotti (14), Bochalli (IS)), whose 
writings antedate man> of the contributors mentioned above, who do 
not hold the test in so high a regard as an indicator of activity Cutler’s 
figures taken as representative of the former group, reveal that 87 per 
cent of chmcallj'' active cases have an elevated rate and that 97 per cent 

TABLE 1 


CorrdoUon of initial sedimentation rate and activity 



KOaUAt KATE 

1 

ELEVATED RATE | 

TOTALS 

AcU\c 

138 


668 (79% elevated) 

Inactive 

86 

BBH 

157 (55% normal) 

Totals 

224 

(61% active) 

601 

(88% active) 

825 


of inactive cases present a normal rate Our work (table 1) substantiates 
these findings in part, in that 79 per cent of tlie active cases presented an 
elevated rate but only 55 per cent of the inactive cases showed a normal 
rate These figures are not at too great a variance with those of Cutler, 
Hasten, Siitzbach, etc But when one considers further that, out of 
224 admissions with normal rates, 61 per cent presented active lesions, 
the significance of the sedimentation rate in the determination of activity 
immediately diminishes markedly 

Considering activity based on the sedimentation rate in comparison 
with anatomical activity alone (substantiated by subsequent course), it 
was found that exudative lesions were associated with an elevated rate 
in 73 per cent of the cases and that productive lesions were associated 
with an elevated rate in 77 per cent of the cases These figures are in 
accord with the view expressed by Bochalli (15) that a differentiation 
between exudative and productive tuberculosis on the basis of the sedi- 
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mentation rate is not possible Thus, the estimation of activity by 
determmmg the initial sedimentation rate is inconclusive 

COHRSE OE DISEASE AND SEDIMENTATION RATE 

Again the hterature abounds with the writmgs of observers such as 
Cutler (16), Cass and Sutermeister (11), Specter and Muether (17), 
Friedman (6), Levinson (8), who feel that the sedimentation rate reflects 
accurately the course of the disease On the other hand there are those, 
such as Voss (18), Sticotti (14), who, though concurrmg m the ^new just 
descnbed, are wary of its accuracy 

In order to study this phase of the subject, the course of the disease 
was considered as “regressive,” “mutative,”^ “progressive,” or “un- 
changed ” These are not single observations but represent the trend 
of pathological change 


TABLE 2 


Corrdatwn of the anatomical course of 33S cases and their serial sedmentalton rates 


! 

T\PICAI. 

SOME 

StCKt7ICA>C£ 

KO 

SlGNrriCAKCE 

TOTALS 

Regressive 

70 

50 

24 

144 

Mutative 

39 

35 

5 

79 

Progressive 

36 

23 

6 

65 

Unchanged 

36 

13 

1 

! 50 

Totals 



36(11%) 

338 


In 338 cases so studied (table 2) with serial rates it was found that in 
onty 55 per cent did the sedimentation rate reflect the anatomical 
changes Certainly, a chnical adjunct which is only 55 per cent accurate 
IS not of great practical importance nor does it deserve, in our clinical 
armamentarium, so highly vaunted a place as the hterature leads us to 
believe 


PROGNOSIS AND SEDIMENTATION RATE 

The most interesting phase of this work was the comparison of the 
prognosis based on the sedimentation rate as against the clinical im- 
pression In dealing with its prognostic significance m tuberculosis, the 
literature is rather extensive and one notes a fair diversity of opinion 
There are those (Westergren (19), Siltzbach (4), Friedman (6), Roche 

= “Mutative” refers to that characteristic of a lesion which for the penod of obscnation 
demonstrated progression and regression either alternately or concurrently 













ERYTHROCYTE SEDIMENTATION 


751 


(20), Davies (21)) who highly praise its prognostic value, some even 
placing it above the clinical evaluation of a case, others (Frimodt-MoUer 
and Barton (22), Heaf (23), Weichsel (24)) though agreeing that it is of 
some value are not wholly convinced and still others (Houghton (25), 
Beaumont and Dodds (26)) attach very little importance to the test 
prognostically 

For comparative study a group of 182 patients, who were chnicalty 
and anatomically stable for at least three to six months before discharge, 
was analyzed They divided themselves on leaving the hospital into 
two subgroups, those with elevated rates and those with normal rates 
The study was continued without interruption in the Out Patient De- 
partment for a period varying from six months to five years (80 per cent 
for one year or more) 


TABLE 3 

Analysts of sedimentation rates of discharged cases observed from six months to five years 


ELEVATED RATE OK DISCHARGE i KORMAL RATE ON DISCHAROE 


Reactivated 


Uachanged 


Reactivated 



20(16%) 


108(84%) 


13(24%) 


UnchaDged 


While 
Rate Still 
Elevated 

Rate 

Dropped to 
Normal 

Rate Still 
Elevated 

While Rate 
Normal 

1 Rate 

Elevated 
Before or 
After 

Rate 

Normal 

17 

39 

69 

7 

6 

39 


Rate 

Became 

Elevated 


41(76%) 


It IS interesting to note that of those discharged with an elevated rate 
(128), 108, or 84 per cent, remained well for six months to five years and 
that 50 per cent were still elevated after one to five years’ observation 
Of the 20 (16 per cent) that reactivated, 17 did so while the rate was still 
elevated Of the group discharged with normal rates (54), 41, or 76 
per cent, remained well over a period of one to five years, while 13 (24 
per cent) reactivated during the period of observation Seven of the 13 
reactivated while the rate remained normal Certainly, the group with 
elevated rates on discharge fared just as well as the one with normal 
rates (table 3) 

Thus prognostically, the impression gamed from a meticulous clinical 
and X-ray evaluation was by far more practical and more accurate than 
that deduced from the sedimentation rate, for out of a total of 182 cases 
ehgible for discharge on a clinical and X-ray basis only 54 would have 
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been eligible on the basis of the sedimentation rate, with just as much 
chance for relapse as those with elevated rates 

DISCUSSION 

Realizing that, despite the findings presented, the sedimentation rate, 
perhaps in a modified form, might still reveal valuable mformation, ac- 
cessorj'^ studies were undertaken The first factor to be considered was 
that of the r61e of anaemia The observations of Friedman (6) would 
indicate that correction for anaemia is essential, whereas Siltzbach (4) 
showed that in the majority of mstances anaeima played an insignificant 
part It was our impression that if corrections were made less con- 
formity than already noted would be obtained The more recent work 
of Cutler (27) substantiates our impression and proves conclusively 
that correction more often than not leads to erroneous results 

The second point considered was the actual curv^e or graph Ehm- 
inating the phase of cell packing, and considermg only the phase of 
cell aggregation and preapitation, no greater confomuty or significance 
could be discerned, a fact which nught well have been anticipated since 
the latter two phases are reflected m the sedimentation index An 
attempt was even made at evaluation of the rate of change of sedimen- 
tation per five minute periods but no significant results were obtained 

It is important to note at this point the work of Patterson (28), who 
found a significantly low sedimentation index (1 to 7, average 3 5) for 
normal individuals His findings lead one to feel that the accepted 
normal indices are too high Patterson show'ed that, in 41 release cases 
with active tuberculosis, the average index was 8 1 and that in another 
group comprised of 65 active cases with multiple determinations the 
average index was 9 5 Perhaps a reconsideration of the normal stand- 
ards IS in order? 


SUMMARV AND CONCLUSIONS 

The study of the sedimentation rate with a xnew to estabhshing its 
practical value m the management of tuberculosis of the lungs reveals 
that 

1 In the initial study of a case, the occurrence of an elevated rate 
indicates in a considerable majority of instances the presence of an active 
lesion How'ever, the presence of a normal rate does not exclude an 
active lesion 

2 In the correlation of senal rates with definite pathological trends. 
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the case percentage (55 per cent) of compliance of the rates with the 
anatomical course is not of sufficient significance to be of practical value. 

3. No greater percentage of relapse or reactivation occurred in the 
group discharged with elevated rates than in the one with normal rates. 
And furthermore a considerable majority of those patients with sus- 
tained elevation of the sedimentation rate have remained well from one 
to five years. 

4. The information obtained from the clinico-pathological study not 
only reveals all but more information than can be gleaned from sedi- 
mentation rates alone and with a greater degree of accuracy. 

Thus the use of the sedimentation rate in the management of pulmo- 
nary tuberculosis as a criterion of activity, course and prognosis is not of 
sufficient clinical value to be essential in the care of the tuberculous. 

Deep appreciation is herewith e-xpressed to Dr. B. S. Poliak whose indulgence and en- 
couragement made possible this work and to Dr. B. P. Potter whose stimulus and guidance 
played an inestimable r6le in the actual studies. 
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THE EPIDEMIOLOGICAL ASPECTS OF THE NEGATIVE 
TUBERCULIN REACTION^ 

M PARETZKY 

The problem of the significance of primary infection m the immunology 
of tuberculosis has retained its interest up to the present time The 
divergence of opinion among the investigators of the subject has added 
interest to this problem As this problem can be satisfactorily solved 
only on the basis of facts, we feel that presentation of some material 
accumulated by us from observations on cases seen in the Chest Chmcs 
of the Los Angeles County Health Department would be of some interest 
It IS our opinion that, in view of the fact that different negative reactors 
possess different immunity to tuberculosis, they should be accordingly 
divided into several different groups In this paper we have divided 
them into four groups 

1 Persistently negative reactors possessing high specific immunity 
Z Reactors previously sensitive to tuberculin, with a subsequent complete 
desensitization 

3 Negative reactors with low immunity 

4 Negative reactors subsequently becommg positive without developing 
the disease 

In all studied cases the intracutaneous tuberculin (Mantoux) test was 
used 


GROUP 1 PERSISTENTLY NEGATIVE REACTORS POSSESSING HIGH 
SPECIFIC IMMUNITY 

The existence of reactors of this type has been known since the early 
days of tuberculin testing It must be borne in imnd that some of the 
persistently negative reactors possibly are desensitized formerly positive 
reactors with the positive phase of the tuberculin record remaining un- 
discovered due to the late initial tuberculin testing However, beyond 
doubt, many persistently negative reactors never were tuberculin sensi- 
tive As an illustration we wish to cite the following case 

> From the Chest Division of the Los Angeles County Health Department, Los Angeles, 
Cahfomia 
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type, one soon became arrested These 2 patients were members of the 
same family We feel that a brief report of this family will be of interest 

Case 2 These 2 patients, Mexican girls, born m 1924 and m 1933 respectively, 
had an uninterrupted negative tuberculin record from Januar}', 1935 to July, 
1936 Four different tuberculm tests were made in the older girl during 
this period of tune and six m the younger one One dose of 10 0 mg of Old 
Tuberculm was used m each case At that time they were exposed to the 
mother who was diagnosed m December, 1934 as having active mmimal 
pulmonary tuberculosis, and was pronounced arrested m August, 1936 
A sister of tliese girls with moderately advanced pulmonary tuberculosis was 
placed in a sanatorium She left it without permission in May, 1936, returned 
home and stayed there till June 8, 1936, on which date she returned to the 
sanatorium under compulsion She died a few months later As stated 
before, the two girls remained tuberculin-negative as late as Julj, 1936, 
a dose of 1 0 mg of Old Tuberculm was applied to each of them at that time 
In November, 1936 the girls had positive reactions to 0 1 mg of Old Tuber- 
cuhn X-ray films taken then showed that the older of these girls had devel- 
oped calcified tracheobronchial tuberculosis, and the younger hilar and 
parenchymal active tuberculosis of the childhood type A follow-up film 
taken of the second case m May, 1937 showed only a slight decrease of the 
hilar shadows m both lungs 

The arcumstances under which these two girls developed dinical tuber- 
culosis are of interest Some conclusions can perhaps be deduced from 
these cases One is that negative reactors of this type, as a rule, endow^ed 
with high immunity, are liable to succumb to infection if a sudden in- 
crease of the dosage of infection to which they are exposed takes place 
In other words, immunity even of the highest type is only relative and 
apparently limited to a certain dosage of infection and does not function 
beyond this limit 

Another conclusion confirming an old observation is that, in order to 
function effiaently, immunity apparently reqmres a more or less fre- 
quently repeating impact of infection of a certain potency When this 
impact ceases or diminishes in its potency, immunity is likely to decline 
Indeed, in the ated cases, both girls were tuberculin-negative though 
exposed to infection derived from two spreaders, their mother and sister 
Later the mother became arrested and the sister was hospitalized The 
dosage of infection to which the girls were subjected had decreased and 
perhaps even had come down to zero Consequently, the girls appar- 
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tilth !o''t a groat deal of the prctioiiih CMsting immunity and, ishcn 
their cistor returned liomc for a fcM Mccks onh, thej, being suddenly 
rct.\}x'iecd to a potent infection, dt\ eloped tuberculosis 
.\s It wa*- stated before, S! or 93 3 per cent, of the obsened negative 
roTCtor*' o! this group remained tubcrculm-ncgativc 
In MOW of the e\ulcnth pcrsistenth high immumt) of these 90 m- 
dixiduals It would be of interest to analyrc the features of infection to 
which lhe\ were cxixised Among them tlierc iicrc exposed to one ease 
of acthc iretheohronchial tuberculosis and one ease of minimal pul- 
monarv tuberculosis arrested at the same time, 1 ease, or 1 1 per cent, 
to minimal pulmonary tuberculosis arrested 5 eases, or 5 6 per cent, to 
niininnl pulrnoinrv tuberculosis active, 22 eases, or 24 4 per cent, to 
modtntiK .nhanctd pulmonarx tuberculosis active, 29 eases, or 32 2 
per cent, to far advanced iiulmonarv tuberculosis, 12 eases, or 13 3 per 
cent, to more than one ca<=c of active pulmonarj tuberculosis at the same 
lime 20, or 22 2 per cent, to silicotubcrculosis, 1 ease, or 1 1 per cent 
MlogcUicr 61 negative reactors, or 67 8 per cent, were exposed to ad- 
V anced eases of pulmonarv tuberculosis 
1 he progress of the infecting cases could serve as another cnterion of 
the degree of infection to which the 90 negative reactors were subjected 
Of the 57 infecting cases, 1, or I 8 per cent, was eventually cured, 11, or 
19 3 per cent became arrested, 14, or 23 6 per cent, improved, 15, or 26 3 
per cent, remained stationarv , 8, or 14 0 per cent, became worse, 6, or 
1 1 6 per cent, died In 2 eases, or 3 5 per cent, there w as no information 
as to the progress It is of interest that in a fourth of the infecting cases 
there was a dcfimtclv unfavorable progress of the disease 
Dghtecn, or 20 per cent, of the persistently negative reactors were 
exposed to 9 infecting eases with sputum occasional!} positive for acid- 
fast bacilli It is worth mentioning that 9 of these reactors belonged to 
tw 0 families, 4 and 5 respectively to a family Again 18, or 20 per cent, of 
the pcrsistcntl}’ ncgativ e reactors were exposed to 7 infecting cases wath 
sputum constantly positive for aad-fast baalh, 13 of these reactors 
belonged to two families, 4 and 9 respectively to a family Altogether, 
36, or 40 per cent, of the total were exposed to cases with positive sputum, 
or, in other words, to considerable doses of infection 
The nature of exposure was constant and prolonged m 50 negative 
reactors, or, in 55 6 per cent of the total, constant but short in 10 cases, 
or m 11 1 per cent, almost constant in 10 cases, or in 11 1 per cent, with 
considerable interruptions m 16 cases, or m 17 8 per cent, occasionally m 
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3 cases, or in 3 3 per cent, there was no information m 1 case, or in 1 1 
per cent 

The analysis of different phases of infection to which the 90 persistently 
negative reactors were exposed has brought out the significant fact that 
on the whole we have dealt with a group exposed to infection of consider- 
able dosage and virulence 

We feel that, for the sake of comparison, other “contacts,” which 
belonged to the same famihes as the reported 90 mdividuals, ought to be 
studied Of the 46 famihes under consideration, m 4 families there were 
no other “contacts,” m 42 families there were 135 other “contacts,” of 
them 85 were positive tuberculin reactors on initial testing, 50 were 
negative tubercuhn reactors 

The imtial diagnosis of the positive reactors was as follows tubercu- 
losis of childhood type arrested, 9, tracheobronchial tuberculosis active, 
which later became arrested, 1 , minimal pulmonary tuberculosis arrested, 
1 , nontuberculous, 68 On reexaminations there were discovered among 
the positive nontuberculous reactors 2 cases with slight calcification, 2 
others developed active childhood t)T)e tuberculosis, both of these cases 
became soon arrested 

The 50 negative tubercuhn reactors mentioned above were not tested 
with high doses of Old Tuberculm The dose of 10 0 mg was not applied 
to an}' of the 50 individuals Therefore it was deemed proper not to 
include them in the group of the 90 persistently negative reactors to all 
of whom the dose of 10 0 mg of Old Tubercuhn was applied, but to 
study them as a separate group 

On retesting, 20 of them had become positive reactors and one of these 
had developed slight pulmonary calcified lesions Thirty negative 
reactors of this group have not changed their negative response to tuber- 
cuhn 

GROUP 2 REACTORS PREVIOUSLY SENSITIVE TO TUBERCULIN WITH A 
SUBSEQUENT COMPLETE DESENSITIZATION 

Some tuberculin-positive individuals manifest a tendency to a more 
or less complete spontaneous desensitization We have reported (1) 
observations on SO cases of this type, wth a definitely established pre- 
vious tubercuhn record, which have m the course of time lost their 
specific hypersensitiveness to the extent that they failed to react to 10 0 
mg of Old Tubercuhn At present we shall limit ourselves to a brief 
reiteration of some of the immunological obseix'ations related to the 
subject of this paper 
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Many of the 80 cases were exposed to considerable dosfeS of repeated 
reinfection, the virulence of which was confirmed by the relatively fre- 
quent occurrence of positive sputum and of eventual death among the 
spreaders of infection Some new cases of active tuberculosis have 
developed in the famihes exposed to the same infecting cases Under 
these arcumstances the fact of disappearance of hypersensitiveness in 
these 80 subjects, combmed with the clinically observed complete freedom 
from disease among 80 per cent of these cases, testifies to the high level 
of immunity in these subjects '^Tiile in the majonty of the studied 
cases of this group this phenomenon was pureljf an individual one, being 
limited to one member of the famil)' only, there was ample evidence that 
m some other instances hereditary immunity was a powerful factor of 
desensitization A tendency to reappearance of specific hypersensitive- 
ness was observed in some of these cases Nevertheless, densensitization 
has remained unimpaired m two-thirds of these cases at the time they 
were first reported by us It is self-evident that one cannot speak of 
this group as of one consisting of genuine and persistent negative 
reactors as all of them had a previous positive tubercuhn record One 
cannot contend that the comparatively high level of immunity observed 
in these cases was due primanly to their total freedom from infection 
in the later penod of their tubercuhn record, as manifested by a negative 
reaction to 10 0 mg of Old Tubercuhn Just the reverse, we can visual- 
ize how primary infection was implanted in these subjects and how the 
mechanism of inherent individual immunity which was not sufiiciently 
potent to prevent this implantation was brought into powerful action by 
this infection, and, at the following stage of this struggle against infec- 
tion, It was successful in achieving a gradual but complete elimination of 
infection In other words, there is ground to believe that the high level 
of immunity in these cases was onginally due to the positive phase of 
their tuberculin record One wonders how many cases that are per- 
sistently tuberculin-negative over a long period of time are actually of 
this type, the positive phase of their tubercuhn record remaining un- 
known because they were first tested after their specific hypersensitive- 
ness had already completely disappeared 
Additional observations were made by us after these cases were first 
reported We feel that some of them are of suffiaent immunological 
interest to warrant a further report 

Case 3 A Mexican girl, born in 1927, had an initial positive tubercuhn reac- 
tion with a neeative X-ray film in 1931 and a series of neeative reactions to 
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different doses of Old Tuberculin including several of 10 0 mg , from 1933 to 

1936 She was exposed to the mother, who had minimal pulmonary tuber- 
culosis with a practically stationary course of disease from 1931 to 1936 
By the end of 1936 the mother took a sudden and rapid change for the worse 
She was placed m a sanatorium and died there m Jlarch, 1937 In April, 

1937 the daughter had a three-plus reaction to 0 1 mg of Old Tuberculin and 
the X-ray film showed evidence of active tracheobronchial tuberculosis 

Case 4 Two white Uvm sisters, born m 1929, had an identical tuberculin 
record from 1930 to 1936, starting with a negative tuberculin reaction m 1930 
In 1933 they both had positive reactions to 0 01 mg of Old Tuberculin In 
1934 they had again negative reactions to 0 1 mg of Old Tuberculin During 
the following two j'ears they had a series of negative reactions to different 
doses of Old Tuberculin including several doses of 10 0 mg In May, 1936 
one of the twins had an attack of measles Tested again August, 1936 she 
had a three-plus reaction to 0 1 mg of Old Tuberculm The X-ray film 
revealed a large irregular area of increased density at the left hilum extendmg 
mto the midlung field which was diagnosed as primary pulmonary and tracheo- 
bronchial tuberculosis The other twin sister escaped the attack of measles 
and m August, 1936 had remained negative to a dose of 1 0 mg of Old Tuber- 
culm The twins were intermittently exposed for a number of years to their 
father who had far advanced pulmonary tuberculosis with sputum positive 
for acid-fast bacilli Durmg the sprmg and summer of 1936 the father stayed 
at home 

These two cases are of interest inasmuch as they stress the epidemiologi- 
cal importance of two major factors In the first case the factor re- 
sponsible for the defeat of immunity which demonstrated its high 
efliciency over a period of years was exogenous infection Imm unity was 
successful in checking and subsequently completely eliminating the 
primary infection to the extent that even the dose of 10 0 mg of Old 
Tuberculm faded to produce a reaction, but apparently it was not 
sufficiently potent to resist the increased doses of reinfection emanating 
from the infecting case shortly before death 
The second case demonstrated the importance of sustaining the 
potency of immunity on a certain level, which apparently is another 
essential epidemiological factor Immunity was efficient previously m 
protecting the patient against the implanted primary infection, but 
when its level was lowered by an attack of measles the exogenous infec- 
tion was victorious It is of significance that the “control” case, the 
other twin sister who avoided measles, succeeded in maintaining her 
immunity on the previous effective level 
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GROUP 3 NEGATUTC TUBERCULIN REACTORS WITH LOW IMMUNITV 

In a previous report (2) we have presented findings on 46 previously 
negative reactors which later yielded evidence of tuberculous disease, 
both active and arrested Since the pubhcation of this report we have 
collected another senes of 24 cases of the same type Inasmuch as a 
detailed analysis of the conditions under which the 46 negative reactors 
of this tjpe developed clinical tuberculosis was given in the previous 
report (2), we shall discuss at present only some of the most important 
facts elicited during the study of the additional cases 
Of the 24 primarily negative reactors of this group, 7, or 29 1 per cent, 
were whites, 16, or 66 6 per cent, Mexicans, 1, or 4 1 per cent, Cuban 
Fourteen, or 58 3 per cent, were females, 10, or 41 6 per cent, males 
Fourteen, or SS 3 per cent, were children up to 14 years, 10, or 41 6 per 
cent, above 14 years 

In one family there were 3 cases of this type, in another family, 2 cases, 
in 19 families there was 1 case in each 
The diagnoses and prognoses, after clinical tuberculosis became evi- 
dent, were as follows childhood tuberculosis arrested, 7 cases, all 
remained stationary, childhood tuberculosis active, 8 cases, with a very 
favorable progress in all of them, 4 became arrested, 2 showed a com- 
plete and 2 a partial absorption of the lesions, minimal pulmonary 
tuberculosis active, 6 cases, of which 3 became arrested, 1 clinically 
improved, 2 remained stationary and were placed m a sanatonum, 
moderately advanced pulmonary tuberculosis with a cavity, 1, there 
was no further information about the progress of this case, far advanced 
pulmonary and mihary tuberculosis, 1 of each, both died 
We feel that it would be of interest to compare the exposure to infec- 
tion of this group totalling 70 patients in both senes, previously reported 
and recently collected, charactenzed by low immunity, with the 90 
patients of group 1 with high immunity We wish to repeat once more 
that both these groups consisted of primarily negative reactors with a 
widely divergent consequent clinical course 
Several different criteria were used in this companson (a) the type 
and stage of the disease in the infecting cases, (b) the percentage of cases 
with sputum positive for acid-fast bacilli on direct smear, (c) the per- 
centage of eventual deaths, (d) the length of exposure Not wishing to 
encumber this paper with statistical details we shall only state that the 
reactors of group 3, those that eventually developed tuberculosis, were 
as a whole exposed to somewhat larger doses of infection than the re- 
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actors of group 1, those that as a rule have remained persistently nega- 
tive to high doses of tuberculin Nevertheless, this slight excess of 
infection docs not in our opinion explain the tremendous difference in the 
ultimate fate of the respective exposed reactors Apparently the differ- 
ence m the individual immunity was by far the greater factor This 
observation is indirectly confirmed bj' the well known fact that in certain 
instances some members of the same families de\ elop active tuberculosis 
while others, though exposed to the same infection, persistently fail to 
react to tuberculin 

GROUP 4 NEGATIVE REACTORS SUBSEQUENTLY BECOMING POSITIVE AND 

REMAINING IMMUNE 

It IS a common experience that many indmduals, for some time nega- 
tive to tuberculin, eventually acquire a positive reaction vuthout develop- 
ing any clinical or roentgenological exadence of tuberculous disease 
One is tempted to assume that apparently their inherent immunity during 
the negative phase of their tuberculin record prexnous to the implanta- 
tion of primary infection suffices to prevent such implantation for a 
certain length of time and later, when the implantation of infection takes 
place, the inherent and the added acquired immunity are potent enough 
to localize the attacking microorganisms and to protect the host against 
the development of active disease We must keep m mind that at one 
time all known positive reactors were negative and that the negative 
phase of their tuberculin record has remained unknown due to a certain 
timing of the application of the tuberculin test In this sense, then, most 
of the known positive reactors belong to group 4 Inasmuch as the 
known negative phase of the tuberculin record of the individuals of this 
group IS of a secondary epidemiological importance to the positive phase, 
we shall liimt our present discussion to the above short statement We 
hope to have an opportunity to report in the near future some material 
pertaining to the positive phase of the tubercuhn record of this group 

DISCUSSION 

The classification of the negative tubercuhn reactors used in this 
paper was devised for the study of our material only We do not suggest 
it as a basis for classification of the negative tubercuhn reactors m general 
For reasons just stated, group 4 — ^the negative reactors that later 
became positive — ^was not studied in detail in this paper 
It seems that the mam interest m the study of the negative reactors 
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IS centred around Uic first three groups Facts pertaining to each of 
these groups -ft ere brought out in tlic respective parts of the paper We 
WTsh to discuss here bncfl} some epidemiological phenomena generally 
observed during the stud) of negatn e tuberculin reactors and applicable 
in var\ ing degrees to the three first groups 
It seems that it is essential for the potency of immunity to be sustained 
on a certain level If this level is lowered by various factors, among 
which intcrcurrcnt infections pla) an important rfile, disease may de- 
velop However, in manv instances the newly implanted tuberculous 
infection brings into action tlie reserv^e forces of immunity which are 
sufficienth potent to prevent the development of the disease and m 
some cases ev cn to eradicate the inv’ading infection after it succeeded to 
penetrate into the tissues of the host This is manifested by the cycle 
in which speafic skin livTierscnsitiv'eness mov'cs in certain cases, from a 
negative tuberculin reaction to positive and back again to negative 
This feature of rclativntj' of immunity is also evident wnth regard to the 
dosage of infection It seems that the efficiency of immunity in each 
indmdual case is apparcntl)' limited to a certain dosage of infection and 
docs not function bej ond this limit In practice it is impossible to deter- 
mine this limit, obvTously because there is no way to measure more or 
less cxactlv the dosage of infection and especially the degree of immunity 
We know' onlj that this level is indiv'idually different We may also 
surmise that this Icv'el is highly dependent on the amount of the reserve 
forces of immunity whicli can be developed by the host under the attack 
of the increased infection It seems that efficient function of immunity 
depends in some cases on the frequency and regularity of the exposure to 
infection Imraunit)' ma)' function effiaently in the presence of exposure 
but may become dormant later w'hen the exposure either ceases com- 
pletely or decreases, so that when the host is suddenly exposed again to 
a potent dose of infection there is not enough time to bring into action 
all the reserv'C forces of immunity, and disease may develop 
As it can be seen, the study of the function of immunity under varied 
conditions invariably brings to the front the problem of its reserve forces 
It is true that disease cannot develop in the absence of mfection The 
dosage of infection, its virulence, frequency, the intimacy and regularity 
of exposure are factors of paramount epidemiological importance 
Nev'ertheless, in evaluating the role of all factors involved m the develop- 
ment of the disease, it seems that m man}' instances the factor of immun- 
ity is of greater epidemiological significance than the factor of mfection 
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One may say that the ultimate fate of the individual exposed to infection 
depends on factors working rather within than without his own body 
This observation can also be interpreted in the sense that there is a very 
wide divergence in individual resistance 

It seems to us that conclusions derived from this study should not be 
considered as limited to negative tubercuhn reactors We hope to report 
later findings on positive reactors supporting this opinion However, 
all these conclusions are brought to light much more clearly in the study 
of the response of the negative tuberculin reactors to exogenous infec- 
tion than of that of positive reactors because of the more conspicuous 
changes in the tuberculin record, especially when these changes are 
correlated with the clinical picture 

As we have seen, the different types of negative tuberculin reactors 
vary in the potency of immunity possessed by them In practice it is 
impossible to foretell to which group an individual negative tubercuhn 
reactor will eventually belong 

Only time wnll reveal whether this reactor will remain well, uninfected 
or will succumb to disease We still lack a reliable immunity test which 
could be helpful in the practical epidemiological field work Therefore, 
m our opinion it behooves the field worker to watch verj'^ carefully all 
negative tuberculin reactors as potentially belonging to group 3 and 
thus susceptible to disease till m time a sufficient proof to the contrarj'' 
will be accumulated 

It seems to us that, in the absence of a speafic test for immunity m 
tuberculosis, a careful coordination of data derived from the epidemiologi- 
cal studies of the spreaders of infection and from the tubercuhn and 
clinical records of the exposed “contacts” would be x^aluable m deter- 
mining the degree of immunity possessed by these contacts Naturally, 
to be of value the clinical and tubercuhn records must contain data 
accumulated over a reasonable length of time 

In conclusion we wish to state that w'e realize fully that many impor- 
tant epidemiological problems m tuberculosis are far from being clearly 
understood We are aware of the great differences m opinion on this 
subject existing among workers in the field of tuberculosis Therefore, 
the opinions expressed by us in this paper are presented here only as 
personal impressions based on the accumulated reported matenal We 
feel that presentation of such observations of facts and of personal opin- 
ions may be of some value as material for further studies and discussions 
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AM) COSCrUSIONS 

For con\ cnience of <?tiid\ , the nopatn c tuberculin reactors ere cimded 
into four tpidi miologicnl proups 

J rcr<C<tcnt!\ rcp'Uvc reactors with high iinniunitj 
J Negatue reactors with a record of spontaneous dcscnsiti/alion following 
a pencil o*' tul>erCv!loa!!crg\ 

J N'cgatnc re 'cmrs with low imnnmita 

' Ni'gainc rf'cior- later •'cquiring tubcrculoallcrga and possessing adequate 
iinnumita dunnr Iwth phases of their tul)crculin record 

1 he opinion was c\pre ssod (hat immunita \ancs greatly in each of the 
above groups, tint at best it is relative and that its cfiiciencj depends 
on manv evorenous and endogenous factors, among wliicli exposure to 
(dbtrculoiis infection is of a great importance It seems that, in general, 
succe'ssful resistance to disease depends a great deal more on the function 
of spcaf'c immunilv than on the degree of c.\posurc to infection 
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THE DETECTION OF TUBERCULOSIS IN GROUP 

SURVEYS 

PHILLIP T KNITS' 

There is, of course, no question of the fact that for maMmum accuracj 
in the detection of tuberculosis everj' possible diagnostic procedure 
should be available Such an ideal, however, is at present impractical of 
attainment in the examination of large groups of individuals General 
expense, the lack of adequate physical equipment, and often of trained 
personnel, are potent limiting factors in such work despite the value and 
necessity of multiple procedures in selected indmdual cases In cog- 
nizance of these facts several plans of survey have been suggested (1, 8, 
13, 14, 10), each representing some compromise between expense and 
efficiency, but best calculated in the opinions of their respective propo- 
nents to serve in the detection of significant disease The truly supenor 
procedure has not yet been identified, for many considerations in the 
interpretation of data so obtained remain yet in the theorj' of tubercu- 
losis pathogenesis and immunology Continuation of methods empha- 
sizing immunological reactions on the one hand, and radiological findings 
on the other is desirable as a means of critical evaluation of each (9) 

Probably the routine most widely used m this country consists in a 
preliminary “screenmg” of suspects, particularly children, adolescents 
and young adults by tuberculin testing, followed by roentgen examination 
of only the positive reactors In spite of valuable information, particu- 
larly of an epidemiological character, obtamed in this way, it has appeared 
to the author that this procedure involves an inherent error of consider- 
able magnitude, in that certain cases negative to tubercuhn may yet 
show findings significant of tuberculous infection by roentgen examina- 
tion Such error has been admitted by advocates of this routine of mass 
examination for tuberculosis, but has been considered of insignificant 
proportion (8, 11) In the author’s experience, however, the number of 
such instances occurring in a dime- where both methods of examination 
were routinely apphed appeared impressive, and the present study was 
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undertaken to detertnlne the degree of error wluch might be avoided by 
such combined examination m contrast with the findings of either 
method alone 

Tv 0 groups of individuals arc included in the present study The first 
consists of 206 persons, ranging m age from five to seventy-five years, 
odiervise unselected except that they were consecutive cases showing 
X-ray findings significant of tuberculous infection Usually such find- 
ings compnsed calcification at the hilum, or m the parenchyma, or both, 
though there was occasional!}’ included a patient with frankly exudative 
pulmonary infiltration, but none with involvement beyond minimal, and 
none with cavitation These exclusions were observed m an effort to 

TABLE 1* 


Results of luberciilut testing by mlraculaneous use of OT in 206 cases showing radioscopic evidence 
of iubercttlotis infection, subgrouped according to age 
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minimize a possible error on the basis of anergy induced by extensive, 
progressive lesions This selection also militated to some degree against 
the most favorable showing by radiological methods which, of course, 
miss few, if any, advanced pulmonary lesions It may be admitted, of 
course, that ultimate diagnosis requires more than X-ray determination 
of infiltration Cases with doubtful calcifications were considered as 
noncalcific 

Tuberculm skin tests were then made by the mtracutaneous technique, 
0 1 mg of commercial OT being employed as the first dose, followed m 
one week by 1 0 mg if the reaction had been negative or equivocal 
Reactions were graded by the standard catena, considering the total 
wheal and central oedema (17) 
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Physical examinations were also given each patient, but the results arc 
not included m the present analysis, inasmuch as it is generally conceded 
that, as routinely accumulated, such data arc infenor to those of the other 
ti\o methods, and may best be utilized for the further careful study of 
those individuals already diagnosed, that is, in determining relative 

T^tBLE 2 


Distribiilton of postine and i egoU-^ rtactwns to PPD at d OT in 317 consecuh-e cases siibgroiiped 
according to presence (+) or absence (— ) of tuberculous foci at p dmonary } tium (IJ) 
and tn porerchymo (P) 
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175 (55%)-b 
142 (45%)- 

36 

112 (35%)+ 
205 (65%)- 

21 

56 (48%)+ 

61 (52%)- 

16 

49 (42%)+ 

68 (58%)- 


aeration, bronchial obstruction, etc Data pertaining to this group of 
persons are presented in table 1 

The second group of individuals compnsed 317 consecutive clinic 
patients with or without X-ray evidence of lesions significant of tubercu- 
lous infection and excluding only advanced cases of disease for reasons 
noted before Ages were not noted among these patients, but subgroup- 
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mg IS possible on the basis of the absence or location m the chest of the 
significant X-raj lesion, usually calcification 
These patients were then tested %vith Mantoux technique, introducing 
simultaneously into the skin of one forearm 000,02 mg of Purified Pro- 
tein Dcn\Mtive and into tlie other 1 mg of OT In cases where both 
tuberculin tests were negative, or one was negative and the other equiv- 
ocal, or both Mere indeterminate, second tests were done in one week, 
emplo} ing 005 mg of PPD and 1 0 mg of OT 

- " As in the first group physical examinations were done, but not included 
in the present analysis Data pertaining to this second group of cases 

TABLE 3 


Compansoi of dot^ree of reacliet lo PPD and OT tn 317 consecutive clttitc cases iinscicctcd except 
far citminalwn of ad'anced tuberculous infiltrations The loivcr hue of figures notes cases 
rcaetiug posttirclv lo one tuberculin but negotnely to the other 


OTO 1 MC > 

rrn omo 2 «c 

OT 1 0 VG > 
PPD OOJ sjc 

OTO 1 MG •=> 
PPD 00002 KG 

OT 1 0 MG ■= 
PPD 005 MG 

OT 0 I MG < 
PPD 000,02 MG 

OT 1 0 MG < 
PPD 005 KG 

110 

35 

178 

1 

71 1 

1 

29 

19 

OT+ PPD- 

OT+ PPD- 

1 

j 


OT-PPD+ 

OT- PPD+ 

76 

21 

12 

13 


T\BLE 4 

Correspondence of detection (-f) and nondetectwn (-} of tuberculous foci among 317 persons by 
tuberculin testing xcsth both PPD and OT, and by fluoroscopy 


TBBEISCUI.TN + 
TLUOSOSCO-V + 

tudercvlik + 
rtuoRoscopv — 

TUBERCULIN — 
TLUOEOSCOPy + 

tuberculin — 

FLUOROSCOPY — 

210 

31 

59 

16 


are presented m tables 2, 3 and 4 and are combined with those of the 
first group in table 5 

In the radiological evaluation of both groups the fluoroscope was 
employed xvith corroborative single films wherever interpretation ap- 
peared questionable Fluoroscopic findings have been shown in previous 
studies by the author (10) and others (5, 6, 7, 14) to be dependable when 
compared with films In this connection it may be added that in the 
determination and localization of calafications, particularly at the hilum, 
fluoroscopy is, in the author’s opinion, a method superior to the fiat or 
single X-ray film In such films there frequently occur well defined, 
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smooth-bordered densities in the hilum zone of the lungs i\hich may be 
difiicult to interpret as between small calcifications and long-axis views 
of trunk markings or of vessels filled iMth blood Such difficulty rarely 
arises or is usually easily solved by fluoroscopy by slight rotation of the 
patient, or movement of the tube, or observation in vanous phases of 
respiration, especially in forced expiration which serv'cs to empty large 
central vascular channels The case of examination of the retrocardiac 
area is also a decided advantage of fluoroscopy as pointed out elsewhere 
(10) On tlie whole, in experienced hands and with adequate equipment 
fluoroscopy appears to be a tlioroughly dependable method of radiological 
chest examination Possibly its gravest fault is the absence of perma- 
nent, objective records 

The commonest X-ray evidence of past tuberculous infection is calcifi- 
cation as seen in the Ghon tubercle or the Ranke complex (4) In the 

TABLE 5 


Distnbiihon of decree of reaciton tn 474 first tests of OT 0 { mg ard in 169 secord tests 

of OT 1 0 mg 


SEACnON 1 

OTOl VO 

OTlOvo 

— 

231 

62 

-j. 

109 

57 

-f+ 

98 

35 


34 

14 

++++ 

2 

1 


present study it has been assumed, as is generally done, following the 
work of Opie that all such formations are of tuberculous ongm, though a 
minor objection to this conclusion may be raised m view of the occa- 
sional occurrence of calcification in the healing of other inflammatory 
and destructive pleural and pulmonary lesions (3) The common 
assumption that calcific lesions are always sigmficant of a first-infection 
type of tuberculosis would also appear questionable m view of the similar 
appearances of calcifications shown by senal observation to result from 
reinfection types of disease Of course, not every tuberculous infiltra- 
tion, either primary or secondary, leaves calcification as evidence of its 
previous existence, many completely disappearing or showing only 
fibrous transformation In addition to this group a certain small per- 
centage of cases wnll be undetected by roentgenological studies because 
the lesions are extrapulmonary 
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Data portaniing to tlic first group of patients arc analj^zed in relation 
to age group'^ in table 1 In those subgroups containing a sufficient num- 
ber of incin iduals to permit statistical evaluation it is interesting to note 
tint (ho perciiitagts of positnc and ncgatn c reactions to the initial tests 
were highh constant despite age Ihis is contrar} to the common opin- 
ion tint increased time after tuberculous activity is associated with 
reduced scnsitmty to tuberculin A similar constancy is noted in the 
results of the second tests These observations suggest that, with 
increasing antigenic potenev attained bv ^ ariation of type or increased 
amount of tuberculin injected, an approach should be made to a 100 
per cent standard represented bj' the entirety of a group of infected or 
fomicrh infected persons In the present analysis, as already pointed 
out, the X-raj demonstration of a significant lesion or calcification is 
taken as indicati\c of such infection, and with increasing dosage or 
potenej one might therefore expect positive tuberculin results m all of the 
present selected group This attainment is, of course, limited by the 
number of infected persons whose reactivity has dropped or remained 
below a threshold lc\cl to a reasonable dose of tuberculin Such un- 
responsn e cases arc often assumed to be inactive from the standpoint of 
tuberculous disease, altliough of the 317 patients of group 2, 7 were found 
show mg ncgatn c tuberculin reactions despite minimal exudative mfiltra- 
tion proN ed tuberculous bj subsequent observation Furthermore while 
the assumption of tuberculous inactmty in tuberculin-negative reactors 
may pertain more or less accurately to current clinical disease, it does 
not neccssanly extend to future pathogenicity The recent work of 
Feldman and Baggenstoss (16) in demonstrating the sterility of calcified 
encapsulated tuberculous lesions is unportant m this regard It would 
appear, however, to be quite as important from the individual and 
clinical view’ point, as well as from the epidemiological approach, to 
know not only the cases responsive to certain arbitrary tuberculin 
dosages, but also those wath nonreactive infection or disease detected 
by other objective methods, in this instance radioscopy Claims made 
for tubercuUn testing have usually referred to its value m the detection 
of infection as distinct from disease Its demonstration of activity of 
disease has appeared less dependable Similar claims can, of course, be 
made for radiographic methods except in cases with extrapulmonary or 
noncicatnzing infection, but with the added advantage of a keener index 
of dmical activity of the lesions found It would appear to be important 
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m survey \\ork, whether for the detection of clinical disease or of infec- 
tion only, that that method of examination be used which will most 
inclusively present both infection and disease for further study A 
greater number of inactive infections brought to careful scrutiny would 
not be objectionable especially in view of other clinically active cases 
also detected which might have remained unrecognized by another 
method of examination 

Considering the first tests of all patients of group 1, it is seen that of 
these individuals witli definitely calcific foci 55 per cent failed to respond, 
25 per cent showed a mild reaction, 19 per cent a moderate reaction and 
2 4 per cent a scx'cre reaction A similar gradation of results pertained 
to all age subgroups 

Of the second tests 27 per cent remained negative, while 37 per cent 
showed mild, 25 per cent moderate and 10 per cent intensely positive 
reactions Twenty- two eases remained negative to both tuberculin 
tests, these compnsc 25 per cent of the cases submitted to second tests 
and 11 per cent of the onginal 206 patients examined This group 
constituted a low percentage of nondctection With it, however, should 
be considered a second source of error, not usually included in the sta- 
tistics of such studies, but apparently occurnng in the expenence of 
others (2) as well as of ourselves Thus of the 114 patients nonreactive 
to the first tests, only 80 were returned for reexamination by the second 
test, 34 cases thus being lost, or 16 per cent of the onginal group of pa- 
tients This loss from an entirely voluntary group was m spite of an 
excellent follow'-up system, and was m large measure due to the objec- 
tions of patient or parent to a repetition of the test While obviously 
tliese cases cannot be charged against the scientific accuracy of tuberculin 
testing, they do constitute an important source of error in its practical 
application Thus if one combines with the cases negative to both 
tuberculin tests those lost between tests, there is a resultant error of 27 
per cent of the onginal group of patients Such a figure is of considerable 
practical importance in the examination of large groups 

The second group of patients by reason of the nature of the matenal 
and tests permits a wider analysis than the first, and the testing with both 
tuberculms permits contrast of their results pertaining to this group 
That such simultaneous application of tests is without notable effect on 
their results has been shown by McCarter, ct al (2) 

In table 2 all cases of this group are arranged as to the presence or 
absence of pulmonary calcification and its location, if present, in terms of 
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hilar or peripheral position Thus “H-positive P-negative” indicates 
that calcification was detected at the hilum, but that no parench}Tnal 
lesion was discovered Other subgroups are then easily understood 
These groups are then further subdivided according to the degree of 
reaction to tuberculin as above noted 

It is seen that in all groups and to both types of tuberculin the greater 
percentage of positive tests were of the mild type with gradation to the 
more severe ones It is further interesting to note agam the constancy 
of positive to negative reactions in all groups, though at different levels 
for the two types of tuberculin Thus in the first tests 56 per cent of 
cases reacted positively to 1 mg of OT as against 35 per cent with 
000,02 mg of PPD Of the second tests 48 per cent were positive with 
1 0 mg of OT as against 42 per cent with 005 mg of PPD 

Such observations are susceptible to two interpretations Thus the 
test resulting in the higher percentage of positive reactions may be the 
more accurate inasmuch as it more closely approaches a tlieoretical 
maximum On the other hand, such a test may be giving a greater 
number of false positive reactions Under the conditions of the present 
experiment, at least, the particular preparations of OT used appeared 
more capable than was the PPD of eliciting a response expected on the 
basis of X-ray findings According to the above interpretations this 
would be equivalent to its greater accuracy The author is fully aware, 
however, of the possible inconstancy of such potency as a result of vary- 
ing methods of preparation of OT Several brands of OT have, however, 
all appeared more reactive than the presumably equivalent doses of 
PPD 

A second observation of interest is the fact that the percentage of posi- 
tive and negative reactors in groups of statistical size appear to be 
independent of the location of calcification within the lung or even its 
complete absence from the chest It is possible, of course, that extra- 
pulmonary foci may serve in part to maintain responsiveness to tubercu- 
lin, but It remams notable that no significant variation of sensitivity can 
be discerned 

Such observations suggest that the conditions actually being detected 
by radiology on the one hand and tuberculin tests on the otlier mav be 
largely independent Thus radiologj' is employed in the detection in the 
lungs of inflammatory products of exuidative, fibrous or calcific nature 
without reference to allergy or anergy Tuberculin testing, on tlie other 
hand, is presumed to detect condiUons of sensitivity to tuberculin It 
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would appear that, m view of the significance of both these types of 
information, it would be impracticable from the standpoint of clinical or 
epidemiological considerations to use either method alone as a screen 

It -will be noted that the percentage of reactions positive to 0 1 mg of 
OT in all cases of group 2 is 10 per cent higher than that m group 1 above, 
wlule the percentage of reactions positive to 1 0 mg of OT is 25 per cent 
less in group 2 than in group 1 The causes of such inconsistency are 
not apparent, but may be found in the variables surrounding tubercuhn 
testing, especially with OT 

A rearrangement of the data of the second group as in table 4 shows 
agreement between fluoroscopy and tuberculin testing to the extent of 66 
per cent in terms of positive reactions, and 5 per cent m negative reac- 
tions This compnses a total agreement of 71 per cent Cases reactive 
to tuberculin, but without fluoroscopic evidence of infection, constituted 
9 7 per cent, while cases shownng fluoroscopically significant lesions, but 
negative to tuberculin testmg, compnsed 18 6 per cent This latter 
figure IS more than three times greater than a comparable one found by 
McPhedran and Opie, quoted by Long (8), and included seven mstances 
of exudative infiltration with negative tuberculin reactions It is thus 
apparent that approximately a 9 per cent greater error would be incurred 
in this group by examination with tuberculin alone than would result 
from fluoroscopy alone It should furthermore be recalled that the 
tubercuhn tests referred to here are double ones, including m each in- 
stance both OT and PPD, a test being considered positive if only one 
responded As will be shown later, there is further disagreement between 
results to these tuberculins themselves, so that m actual practice the 
percentage of error in tuberculin testing alone would exceed that in 
fluoroscopy alone by something more than the 9 per cent of this experi- 
ment It IS, of course, obvious that the accuracy of the combined use 
of tuberculin and fluoroscop}”^ exceeds that of either alone 

If the data of group 1 be combined with those of group 2 pertaining to 
the reactions to OT without reference to the PPD, it is seen that of a 
total of 474 cases examined, all of which had been shown to have radio- 
scopic evidence of tuberculous infection, 49 per cent gave reactions 
negative to 0 1 mg of OT while 37 per cent of 169 second tests gave 
reactions negative to 1 0 mg of OT This latter group, negative to both 
tests, constitutes 13 per cent of the onginal 474 cases examined If a 
proportional number of the 28 cases lost in the first experiment between 
the first and second tests and of the 34 cases so lost in the second expen- 
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ment ^^ere considered as positive or negative, the total percentage of 
error would, of course, be still higher As pointed out above, however, 
all such lost patients should be considered an inherent error of the method 
The 62 cases thus lost m the combined groups compnse an additional 15 
per cent error, raising tlie total actual deficiency of tuberculin testing in 
terms of positive fluoroscopic diagnosis to 26 per cent, under the condi- 
tions of the present experiment That is, tuberculm testing as ordi- 
narily applied with OT has failed m this experiment to detect 26 per cent 
of the cases of tuberculous infection recognized by fluoroscopy while m 
the available group, the opposite is the case in only 9 7 per cent It is 
obvious that such an error must be of considerable significance, whether in 
detection of active dmical disease or m study of the epidemiology of the 
infection 

The failure of tuberculm testmg in such a percentage of cases would 
appear to constitute a senous objection to such large group investigation 
for tuberculosis as suggested by Stewart (13) The not infrequent ob- 
servation of cases with pulmonary calafication and with tuberculm tests 
negative on one examination, hut positive later without radiological 
change, w'ould seem to be a further drawback It is to be expected of 
such a biological reaction as the tuberculin test that it would show 
vanation m sensitivity which at times might become so low as to be 
subthreshold to a given dose of tubercuhn which imght later give the 
response expected in the first test It would not appear necessary to 
explain every such occurrence on the basis of sensitization by tuberculm 
Itself, or even by the augmentation of a preexisting sublrmmal sensitivity 
by the tubercuhn 

Turning agam to the data of group 2 in table 3, relative to the compara- 
tive effectiveness of OT and of PPD it is apparent that at least the brands 
of OT used were more sensitive than the PPD Thus among the first 
tests by both tuberculins, 56 per cent of cases showed equally positive or 
negative reactions In 35 per cent of cases the OT was more decisive 
than the PPD while the opposite was true in only 9 per cent Of the 
second tests, 57 per cent of results were equally positive or negative, 
while 28 per cent showed reactions more deosive to OT than to PPD 
with 15 per cent the opposite If one considers from among such cases 
of disagreement those in which one tuberculm gave a positive reaction 
and the other a negative one, it is seen that 24 per cent of the total 
number tested would have been overlooked in the first test if only PPD 
had been used The error m case only OT had been used would have 
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been 4 per cent Among the second tests the percentages would have 
been 17 per cent against 10 per cent It is therefore clear that a con- 
siderably greater number of cases were detected by OT than by PPD 
under the conditions of this experiment As pointed out above this may 
be correlated with greater specific sensitivity rather than with excessive 
false positive results The difficulty of interpretation of such data has 
been noted by others (15), and the above findings have not been universal 
(12) It may further be noted that the two cases of necrotic ulceration 
seen in the combined series were both with PPD 

CONCLUSIONS 

1 Two experiments are recorded, contrasting the results of tubercuhii 
testing and fluoroscopy as methods of mass survey for detection of 
tuberculous infection 

2 It is apparent that, while for neither method can complete accuracy 
be claimed in terms of the other, error would be less in these experiments 
with fluoroscopy alone than with tuberculin testing alone 

3 It is apparent that the “tuberculin screen” so widely used m survey 
work may be subject to an error approximating 25 per cent in its epi- 
demiological application 

4 A routine of examination, consisting m simultaneous tuberculin 
testing and fluoroscopy, is subject to less error than is incurred by the 
use of either method of examination as a “screen” for the other The 
combined use of both methods would appear desirable m dimcal as well 
as epidemiological surveys in view of this greater general accuracy, as 
well as in view of 7 cases showing exudative lesions, roentgenologically, 
but negative tuberculin reactions 

5 Under the conditions of the present experiment, OT was appreciably 
more sensitive than PPD 

6 Sensitivity to tuberculin does not appear dependent upon location 
or even absence of pulmonary calcification, thus suggesting a divergent 
significance of the two tj^pes of findings, and again the desirability of 
routine use of both methods of exammation 

7 By the use of fluoroscopy the cost of reliable radiological examma- 
tion IS not prohibitive to its general application 
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TUBERCULOSIS SURVEY OF AN ENTIRE COMMUNITY^ 

ROBERTS DAVIES and C A SCHERER 

During recent years several studies have emphasized the importance 
of tuberculosis surveys of the whole population of a community The 
State Department of Health of Tennessee has reported such a survey 
of the Negro population of Kingsport, and Wells and Smith have re- 
ported a similar study m Kingston, Jamaica In Detroit the public 
health nurses are instructed to urge the entire population of certain areas 
with a high tuberculosis mortality to be examined 

In addition to the collection of scientific data, such surveys are of im- 
mediate practical importance They permit the discovery and isolation 
of all the foci of tuberculous infection in a co mm unity They uncover 
early cases of disease that may be treated while their prognosis is still 
good They identify those cases of apparently inactive disease that 
should be repeatedly checked for evidence of activity It is extremely 
doubtful that any other method will fulfill the same functions to the 
same degree 

This paper is a report of a study of the whole population of a town- 
ship in St Louis County, Minnesota, with the emphasis on finding new 
cases of active tuberculosis The population of the community is 367 
With the exception of a few families, they are all of Finnish birth or 
descent Sixty-five per cent of the population is foreign born The 
people earn a living chiefly from their farms The soil is poor and 
the economic status of the community is low 

Our procedure was to visit each house in the community, explain the 
purpose of the survey, take a brief history of the family, and give Man- 
toux tests to everybody PPD was used for all skin tests The usual 
first-strength dose of 000,02 mg was used for the first test, and all who 
did not react withm forty-eight hours were retested with one-half the 
usual second strength dose, or 002,5 mg We used the weaker solution 
because we were afraid that a few severe reactions, such as have been 
reported frequently from the full second-strength dose, might lose us 

^From the Nopeming Sanatonum and the St Louis County Health Department, 
Nopemmg, Minnesota 
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the full cooperation of the commumtj All positive reactors were taken 
to the S'lnatonuni for X-ra) films Single chest plates were taken at 
7’ inches with 0 1 sccontl exposure, using 100 milhampcrcs and from 66 
to 90 kilovolts, (k{)uidmg upon the thickness of the chest All films 
were inlLipretcd b\ Dr G Hedberg of the Sanatorium staff 
Of the 167 people in the communitx 66 were not adequatelj’’ examined 
Xine rcfu>:ed to bt tested. 29 could not be contacted, 10 woth positive 
Manioux tests were not X-raxed and IS with negative first-strength 
Manloux tests \\cre not examined further The distribution of positive 
Manloux tests and llic xanous X-rav findings are not csscntiallj’- differ- 
ent irom those of other surxcxs Sixtj-two per cent of the males and 
57 per cent of the females examined had positive tuberculin reactions 
Onc-lhird of tliese* positixe cases reacted to the second test only, 123 of 
218 X-ra\ films taken were negative for tuberculosis There w'ere 56 
eases showing onlx hc.aled pnmarx tuberculosis and no cases of active 
pnmirx tuberculosis Thirtj-two eases of healed tuberculosis of the 
adult or reinfection txpc were found, of which 25 were minimal, 5 mod- 
eratclx advanced and 1 far advanced Half of tlicsc mactix'^e cases were 
negative to the first Mantoux test Of course, all the cases in joung 
people and anv oUicrs classified as inactive in which there w’as any sus- 
ptaon of actmtv were filed for future check-up 
TTic important result of the surv^cv was that 6 prcvaously unknown 
cases of active tuberculosis were found, 2 of these had positive sputum 
One of the cases was far advanced and the other 5 were moderately 
advanced All of them were immediately hospitalized and treated 
At the present time, less than a jear after the completion of the survey, 

5 of these 6 eases hav c returned home and are classified as arrested The 
one remaining ease will soon be ready for discharge These 6 cases 
were diagnosed carlv (with tlie exception of the single far advanced 
case) and removed from the community Four of them were hospital- 
ized before they became a menace to others They have been treated 
satisfactorily with a minimum expenditure of time and money and have 
been returned to their homes in good health 
The cost of this survey, including salaries, was approximately $1000 00 
Assuming tliat the av^erage early case requires one year less treatment 
than the av^'crage far advanced case, and that the cost of treatment is 
$1000 00 a year, by finding 5 early cases we saved the county $5000 00 
This IS without considering the economic value of isolating these cases 
and preventing further infection of the community 
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Since, on the basis of previous sanatonum admissions, we expected to 
find an unusual amount of disease in the area we studied, one might 
object that in only a few communities would there be enough tubercu- 
losis to make the same method practicable We have therefore tned 
to compare our results with those of other survejfs of similar communi- 
ties, that IS, rural communities xvith predominantly white population 
Such comparison is difficult because we can find no other surv'ey of a 
similar community whicli has attempted to examine the whole population 
and the methods of sampling arc not outlined in the published reports 
Also, most extensive surveys have not included X-ray films and most 
other workers have used Old Tuberculin instead of PPD We do not 

TABLE 1 


Percentages of postUte Mantoux tests tn various stirveis (all percentages corrected to age dtstnbu 
tton of "normal" population) 


IWrSTICATOR 

l*0rUtAT10S STTOIED 

PESCENTACE 

rosmvx 

Koms, S> den- 

Part of wliitc populaUon of Catlauragus Count), 

, 40 I 

stneker, Downes 

New York 


Aronson 

Part of population of rural coromuniUes in Michigan 

49 4 

Aronson 

Part of white population of rural communities in the 

64 7 


South 


Davies, Scherer 

Total population of rural township in Minnesota 

63 9* 

Hilleboe 

Admissions to Minnesota State Institutions except- 



mg the State Tuberculosis Sanatonum and the 

Male 49 4 


Orthopedic Hospital Tested with 1 mg OT 

Female 41 4 


only 


Davies, Scherer 

Total population of rural township in Minnesota f 

Male 52 5 


First Mantoux only \ 

Female 37 5 


* All persons X rayed without Mantoux test considered as posiUve 


know accurately how our second-strength test of one-half the usual 
second dose of PPD compares with their tests Nevertheless, the com- 
parisons shown in table 1 may be considered suggestive and would seem 
to indicate that a survey of the total population might profitably be used 
m other communities Of course, in an area as comparatively free of 
tuberculosis as Cattaraugus County, New York, where only one active 
case was found in over 800 X-rayed, such a survey would not be prac- 
tical 

It IS interesting that only 3 of the 6 active cases found m this survey 
gave a history of contact with a previously diagnosed case The other 
3 would have been missed by any examination of contacts of sanatorium 
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admissions, no matter how tlioroughly it was done Also, none of the 
5 carh cases had any symptoms whatever and would not have reported 
to a phvsician until their disease was further advanced 

Ever\ one feels that case-finding efforts are necessar)’- to remove foci 
of tuberculosis from a commumt)^ and to get early cases under treatment 
Mhile their prognosis is still good Examination of contacts is probably 
the most efncicnt casc-finding metliod since it will presumably give the 
greatest results for each dollar spent However, m some areas with a 
high incidence of tuberculosis a more thorough method seems necessary, 
and for such communities a hlantouv survey of the whole population 
vith X-raj films of the positive reactors may perhaps be a practical and 
N aluable procedure \Vc should like to see tins method tested in other 
communities vith a high incidence of tuberculosis 

CONCLUSIONS 

1 By a Mantoux and X-ray survey which included 301 out of 367 
residents of a township, 6 new cases of active tuberculosis were found 

2 The cost of the sun^ey was slight compared with the economic 
value of the results 

3 Tiic saluc of the metliod should be further tested m other com- 
munities where the incidence of tuberculosis is high 


\\ c w ish to think the following members of the staff of Nopeming Sanitonum and the 
St Loins Countj Ifcilth Department for their cooperaUon m this survey Dr A T Laird, 
Dr G A Hcdbcrg, Dr L H Stahlj,Dr P C Welton, Dr Kiri Pfuetze, Mr Charles Robb, 
Miss ElizabcUi Muckala, Miss Leah Kcable, Miss Lima Huttula, Miss Alice Larson, Mr 
Clnrlcs Haier, Mr Tred Proicnaal, Miss Bcidc Haugerude, Miss Edith Unkenholz, Miss 
Ldith Stglcm, Miss Margaret I undgren, Mrs Irene Jo> cc, Mrs Harold Morkved, Mrs 
Majmc Ihompson, Miss Berenice LaLibertc and Miss Margot Devich 

BIBLIOGRAPHY 

(1) Aroxsos, J D Further studies of the incidence of tuberculous infecUon in some rural 

communities of tlic South, Am Rc\ Tuberc , 1933, ZS, 617 

(2) Aronson, J D Incidence of tuberculous infection in some rural communities in Mich- 

igan, Am J H>g, 1935, ZI, 543 

(3) Douglas, B H , anti Vaughan, H F A new administrative technique in tuberculosis 

case finding. Am Rev Tuberc , 1937, 36, 325 

(4) Hillebof, H E Annual Report Minnesota Tuberculosis Sanatona under the Super- 

vision of the State Board of Control for 1936 

(5) Korns, J H Tuberculosis in a rural popuhUon, The Milbank Memonal Fund Quart 

Bull , Januarj , 1934 

(6) SiDENSTRiCKER, E , AND DowNES, J The prevalence of tuberculous infection m a 

rural community in New York State, Ibid , July, 1933 

(7) AA^ells, C AV , AND SiniH, H H The epidemiology of tuberculosis m Kmgston, Ja- 

maica, Am Rev Tuberc , 1936, 34 , 43 



THE EFFECTS OF ULTRAVIOLET RADIATION ON 
TUBERCLE BACILLI‘ 

KLNNCTH C SMITHBURN and GEORGE I LAVIN 

Among •workers studying tuberculosis the interest in ultra\aolct radi- 
ation has centered chiefly on its clinical application Ho\sc\cr, it was 
early recognized that the sun’s ra)'s have lethal effects on tubercle bacilli, 
and subsequently shown tliat this action was chiefly due to rays in the 
ultraviolet region A rc\aew' of the earlier studies on the clinical use of 
ultraviolet radiations, and on the effects of these radiations on tubercle 
bacilli, was published in 1921 by Mayer (1) In 1924 Mayer and 
Dworski (2) employed rather weak but not well standardized suspen- 
sions of tubercle bacilli and found that the organisms were killed by as 
little as three minutes’ exposure at a distance of 5 mches, by the radi- 
ation emitted from a quartz mercurj'- vapor lamp Howze (3) found that 
tubercle bacilli ivcrc killed m five minutes by the radiation of a mercuiy- 
vapor lamp, but he did not standardize the suspensions and his e'^en- 
ments cannot be regarded as quantitative Eidinow’ (4) observed that 
saline suspensions containing 1 mg of tubercle bacilli per cc were ren- 
dered nonvirulent by ten or fifteen minutes’ exposure to the mercuiy 
vapor lamp and believed the rays shorter than 3,300 A to be the most 
effective A year later Mayer and Dworski (5) reported that suspen- 
sions contaming 2,750,000 tubercle bacilli per cc , exposed at a distance 
of 2 5 cm from the windo-w of the lamp, were reduced in pathogeniatj 
m tw'O or three minutes and were made nonvirulent by four minutes’ 
exposure 

Our interest in this subject w^as stunulated by the work of Stanley 
(6), Hodes, Lawn and Webster (7), and Elidd (8) Stanley (6) showed 
that tobacco-mosaic -virus protein could be rendered avirulent by ultra- 
wolet radiation, while the immunological activity was retained Kidd 
(8) hkewuse found that the infecti-vity of the Shope papilloma wrus 
could be abohshed by means of ultra-violet radiation without loss of 
complement binding capacity Hodes, Lavm and Webster (7) made 

> Erom the Laboratories of The Rockefeller Institute for Medical Research, New -Vork 
City 
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different application of the same principles, tlicj’’ found that the infec- 
tnitN of rabies Mrus could be eliminated with ultraviolet radiation, and 
that if the c\posvirc was quantitatively proper the inactivated virus 
was still able (o induce inimunitv to rabies in mice 

LaMii and Stanlci (9) found that the tobacco-mosaic virus protein 
had its ma\imum abvorplion at about 2,650 A Burger (10) found that 
radiation in this range had much greater bactericidal action than did 
longer wa\c lengths, he also found that bacteria inactivated witli ultra- 
^^olet ra)s made superior vaccines (11) Gates (12) later showed that 
the ma\iniuni absorption of B colt was m the same approximate range 
and that similar radiation was Inghly effective in the inactivation of both 
Staphylococcus aureus and its specific bacteriophage (13) Furtliermore 
Spicgcl-Adolf and Seibert (14, 15) observed that vanous tuberculin 
preparations had absorption maxima at 2,650 A A lamp was commer- 
cialh available which had a maximum cnerg;^’^ output in this approxi- 
mate region It was, therefore, decided to use this lamp to study the 
effect of Its radiation on the immunizing potency of tubercle bacilli 
SimuUancousl j , studies w ere made of the effects of the radiation on the 
xnabiliU and xarulcncc of m 3 'cobactcna 

MATERIALS AND ilETHODS 

Ultra: wkt radiation The source of radiation employed was a mercury 
xapor resonance lamp (manufactured by Hanoxna Chemical Co, 
Newark, New Jersey) Approximately 90 per cent of the energy was 
emitted as radiation of 2,537 A Suspensions of tuberde bacilli con- 
tained in quartz flasks w'ere exposed to the lamp while being agitated 
in a mechanical shaker so arranged that tlie flask was at a constant 
distance (IS cm) from the source of radiation Dunng exposure 
the quartz flask w’as sealed with a dose fitting gum-rubber cap The 
physical set-up is desenbed in detail by Hodes, Lavin and Webster (16) 

Intcrv'als of exposure w'cre timed with a stop-watch At the end of 
an interval the lamp was screened, the gum-rubber cap was removed 
from the quartz flask, and the sample of irradiated suspension was re- 
moved wnth a sterile pipette 

Bacteria Two strains of tubercle bacilli were used in the experiments 
a highly virulent line of the well known human strain H37, and a second 
human type strain designated Lockett, isolated from the cerebrospinal 
fluid of a patient with tuberculous meningitis (17) The organisms were 
grown on glycerolated egg-yolk medium adjusted to pH 6 8 (18) Vigor- 
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oush growing cultures, about three weeks old, were employed Sus- 
pensions were prepared by grinding a weighed quantity of organisms, 
freshly removed from the tube, m a sterile procclain mortar, with drop- 
wise addition of sterile physiological saline solution m sufTicient quantit> 
so that 1 cc of suspension contained I mg of bacteria Appropriate 
decimal dilutions were made from such suspensions to contain the 
desired quantity of bacteria Suspensions to be irradiated were at once 
transferred to the sterile quartz flasks, and suspensions used for inocu- 
lation were cmplojcd promptly to minimize the sedimentation or agglu- 
tination of the organisms 

Animals Albino guinea pigs, bred m this Institute from stock free 
of epizootic streptococcal infection, were used in the experiments 
Both males and females were used, but animals of diflerent sexes were 
caged scparatcl}' In expenmen ts where groups of animals were to be 
compared for longevity following inoculation, the groups were arranged 
either to contain animals of the same sex, or so that the distribution 
of indixnduals of different sex was the same in control and test groups 
Also, groups to be so compared were comprised of animals of similar 
indixadual w'cights For the most part the guinea pigs w’cighed about 
400 g Not more than 4 w ere caged together 

Inoculahons All inoculations, whether for the purpose of testing 
the xnrulcnce of irradiated organisms, or to test the immunizing potency 
of x'accine, W'cre made by the intracerebral route Anaestliesia was 
induced with ether or by intrapcritoneal injection of 0 5 per cent solu- 
tion of SeconaF in saline The dose of Seconal was 20 mg per kg 
Intracerebral inoculations were done by the method prexnously de- 
scribed (19) 

Vaccinations Irradiated suspensions containing 1 0 mg of bactena 
per cc were injected subcutaneously along the right side Injections 
w'ere made daily for five days, the daily dose being 0 3 mg in 0 3 cc 
In one experiment test inoculations were done elex^en days following the 
last dose of vaccine In the other experiment the animals w ere inocu- 
lated fifteen days following the last prophylactic injection 

Tests of oiahihty of irradiated suspensions These w'ere made by seed- 
ing tubes of the glycerolated egg-yolk medium wnth 0 2 cc eadi of 
suspension In two experiments tubes were seeded m duplicate, in 
other experiments 5 tubes were seeded with eacli irradiated sample 

- Sodium Propyl methyl carbmj 1 Allyl Barbiturate, Lilly , generously supplied by Eli 
Lilly and Compani , through the courtesy of Dr G E Kempf, Indianapolis City Hospital 
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Control cultures were also made of the nonirradiated suspensions. 
The tubes were sealed with melted paraffin and incubated at 37°C. 
They were examined weekly with a hand lens and records were made of 
the time when growth appeared, of the number of tubes showing growth 
and of the approximate number of colonies per tube. Final recordings 
of failure of growth were made only after eight or more weeks’ incu- 
bation. 

Tests of virulence of irradiated suspensions: These were made by inocu- 
lating irradiated and control (nonirradiated) suspensions intracerebrally. 
Two nonnal animals were used to test each suspension. The dose of 
organisms was 0.01 mg. or larger. (This dose of virulent organisms 
introduced intracerebrally usually causes death in about three weeks.) 
Organisms were considered nonvirulent only when both animals inocu- 
lated remained symptom free for six weeks or longer. 

- Tests of immunization: Two varieties of such tests were made. 
First, animals which survived the intracerebral injection of a single 
dose of irradiated organisms (0.01 mg.) and remained well for six or 
more weeks were reinoculated intracerebrally, together with comparable 
normal controls, with a small dose of virulent organisms. Second, 
groups of guinea pigs which had been vaccinated subcutaneously with 
irradiated organisms, together with normal controls of comparable 
age, sex and weight, were inoculated intracerebrally with 0.000,01 mg. 
each of the homologous virulent strain of organisms. In such experi- 
ments the results were measured by longevity following virulent inocu- 
lation, and the significance of the result was determined by standard 
methods (20). 

EEEECT OF IRRADIATION ON VIABILITY OF TUBERCLE BACILLI 

Four separate suspensions of three different densities of human 
tubercle bacilli, strain H37, were irradiated with the mercury resonance 
lamp and samples were withdrawn at the intervals shown in table 1. 
Two to 5 tubes of glycerolated egg-yolk medium were seeded with each 
sample, sealed and incubated. The final result of the tests is shown in 
table 1. 

It will be noted from the data that, with the least dense suspension 
(0.05 mg. per cc.), no growth was obtained in any of 60 tubes seeded 
with irradiated organisms, but the nonirradiated organisms grew 
massively. The organisms were apparently rendered nonviable by as 
little as one minute’s exposure to the lamp. The suspension of inter- 
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mediate density (0 1 mg per cc ) contained a very few viable bactena 
after two minutes’ exposure to the radiation One of 2 tubes seeded 
with this sample showed a single colony, the duplicate tube w’as nega- 
tive However, with a suspension containing 1 0 mg of organisms per 
cc , there w'cre still viable organisms after nine minutes’ irradiation, 
while cultures of the ten-minute sample remained negative This latter 
confirmed the observation made many years ago by Henn-Cernovodeanu, 
Henri and Baroni (21) The fact remains une\"plaincd that the three- 


TABLD 1 


Gro^lh of human tubercie bacilli strain i7J7 after irraitalion for rartotts lengths of time 


DENSITY OY BBSTENSIONS EXTSESSED AS MO TE* CC 


lUADlATlON 



ooit 1 

0 1 

1 0 

1 0 

mxnuUt 





Control 0 

S/5‘ 

2/2 

2/2 

5/5 

0 5 


1/2 

2/2 


1 0 

0/S 

0/2 


5/5 

1 S 


0/2 



2 0 

0/S 

1/2 


S/S 

2 5 



2/2 


3 0 

0/5 



0/5 

4 0 

0/5 



1/5 

5 0 

0/5 



2/5 

6 0 

0/5 



5/5 

7 0 

0/5 



5/5 

8 0 

0/5 



2/5 

9 0 

0/5 



5/5 

10 0 

0/5 



0/5 

12 S 

0/5 




15 0 

0/5 





• Numerator >= number of tubes stoning gron th Denominator = number of tubes 
planted 

t This suspension nas cleared of clumps by light centrifugation, then brought to desired 
density by companson of turbidity nith a standard suspension 


minute sample juelded no growth, and that there were negative tubes 
from the four- and five-minute samples of tlus suspension, w'hile all 
tubes seeded from the six- and seven-minute samples show^ed grow'th 
It must be remarked, however, that none of the irradiated samples 
yielded growth equal m quantity to the control nomrradiated samples, 
and m general it was true that samples irradiated successively longer 
showed progressively fewer colonies 
Smears of the irradiated bactena xvere prepared and stained by the 
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Cooper method All the samples shovn m table 1 retained their acid- 
fastness and could not be differentiated in the smears from the control 
nomrradiated organisms This observation is contrary to that of 
Cemovodeanu and Henri (22) 

This result indicated that the radiation emitted by the lamp used 
was capable of quickly rendering tubercle bacilli nonviable when the 
suspensions were relatively weak, and showed that with more dense 
suspensions the time required to render the organisms nonviable was 
considerably prolonged Furthermore, very short exposure to radia- 
tion w’as effective m reducing the number of viable organisms, but 
longer exposure was necessary to kill them all 

EFFECT OF IRRADIATION ON VIRULENCE 

Three expenments w'ere done to test the virulence of organisms ex- 
posed to radiation for varying lengths of time The nomrradiated and 
irradiated samples of each suspension w’ere inoculated intracerebrally, 
each sample into 2 normal albino guinea pigs Relatively large doses 
were injected (not less tlian 0 01 mg ) in order to be able to detect the 
presence of small numbers of virulent organisms which might survive 
the irradiation The H37 strain used in two of these expenments was 
fully virulent, the Lockett strain slightly less so From pnor experience 
It was known that 0 01 mg of fully virulent organisms ordmanly causes 
death within about three weeks after intracerebral inoculation, and 
0 000,001 mg usually causes death in less than six weeks (19) The 
expenments were therefore not terminated until six or more weeks 
after moculation Table 2 shows the results of the expenment 

The results shown in table 2 indicated that the Lockett organisms in 
suspension containing 0 1 mg per cc were nonvirulent after two min- 
utes’ exposure to the lamp These animals were observed for sixty- 
seven days and none showed any ill effects from the inoculations, the 
control animals inoculated with nomrradiated organisms both suc- 
cumbed The middle vertical column in table 2 shows that a similar 
suspension of the H37 strain was rendered less virulent (the animals 
livmg longer than those inoculated with the nomrradiated suspension) 
by as little as fifteen seconds’ exposure to the radiation, and nonvirulent 
by thirty seconds’ exposure This was the same expenment as that in 
which a smgle colony was obtained in 1 of 2 tubes seeded with suspension 
irradiated two minutes (table 1) The result, therefore, indicated that 
although viable organisms were present they had either lost their viru- 
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lence or else were present m such small numbers as to allow survival 
without e\ndence of illness for forty-two days after inoculation The 
expenment in the last column to the right m table 2 show ed that in a 
heavier suspension of the H37 strain nrulent organisms remained after 
two and one-half minutes’ irradiation Tins confirmed the result 
obtained by cultural methods (table 1) and show^ed that greater exposure 
to radiation is required for dense suspensions m order to reduce the 
xnrulence of the organisms or the number which are inable 

TABLE 2 


Virulence of human tubercle bacillt after irradiation, as dctcnnincd by surural or death follo’c-nz 

intracerebral inoculation 


1 

IKRADIATIO\ 

LOCkETT strain 

0 01 iic • 

H37 STHAIN 

0 01 uc 

H37 siSAiN 

0 1 ISO 

miitutei 




0 25 


D36t 

D31 


0 S 


S 

D 27 

] 



D44 

0 75 


s 


1 0 


s 


1 25 


s 


1 5 


s 


1 75 


1 s 


2 0 

s 

s 


2 5 



D29 




D36 

4 0 


s 


6 0 

s 



10 0 

s 



14 

s 



Controll 1 

D30 

D23 


0 1 I 

D31 

D24 



* This dose ^^a5 inoculated m 0 1 cc saline The suspension imdiated therefore con 
tamed ten tunes this quantitj per 1 cc 

t D indicates death on da> shown S indicates survival of both animals inoculated with 
a sample 

In summar}' of the tests of xnrulence we may say that an unknown 
number of organisms remained \aable and virulent after two and one- 
lialf minutes’ irradiation of a suspension containing 1 0 mg of organisms 
per cc When the suspension contained onl) 0 1 mg of organisms per 
cc , fifteen seconds’ exposure was adequate to appreciablv reduce the 
virulence of the organisms (either by attenuation or by killing off a 
portion of them) and thirty seconds of exposure to the lamp rendered 
the organisms nonvirulent 
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TESTS OF IMMUNITY AFTER INJECTION OF IRRADIATED ORGANISMS 

Each of the animals (table 2) which survived the intracerebral inocu- 
lation of 0 01 mg of either the irradiated Lockett or the irradiated H37 
organisms was reinoculated intracerebrally with 0 000,01 mg of the 
homologous virulent organisms to ascertain whether the small quantitj' 
of organisms made nonvirulent by irradiation had induced measurable 
immunity Normal control guinea pigs were inoculated at the same 
time with the same dose of organisms All these animals succumbed to 
tuberculosis, and none of those first inoculated with irradiated organisms 
were more resistant to the test inoculation than the normal controls 
This result indicated that no appreciable immunity is induced by a single 
intracerebral injection of 0 01 mg of irradiated tubercle bacilli 

Two additional experiments were done to determine whether enhanced 
resistance could be induced by subcutaneous injection of larger numbers 
of irradiated organisms In both experiments the suspension irradiated 
contained 1 0 mg per cc of the strain H37 In the first experiment two 
irradiated samples were used as vaccine one had been exposed to the 
lamp thirty seconds and the other two and one-half minutes Both 
these specimens were found to contain a residuum of viable, virulent 
organisms (tables 1 and 2) In the second experiment tw'o samples of 
vaccine were also used One had been exposed to radiation for five 
minutes, the other for ten minutes The five-minute sample w'as found 
to contain a few viable organisms (table 1) the virulence of winch was 
not tested Bacteriological tests indicated that the sample irradiated 
ten minutes contained no viable organisms Each of the four irradiated 
samples of mycobacteria was injected subcutaneously daily for five days 
m each of a group of 5 or 8 normal guinea pigs The daily dose for 
each animal was 0 3 mg Eleven or fifteen days follownng the final 
injections of vaccine, these guinea pigs and comparable groups of non- 
vaccinated control animals were inoculated intracerebrally with 0 000,01 
mg of the homologous virulent organisms to test their resistance 
None of the animals w'as submitted to other expenmental procedure 
The criterion of resistance w'as the length of survival following test 
inoculation The results of the experiments are shown m table 3 
The data in table 3 indicate that the animals vaccinated w ith organ- 
isms irradiated for one-half or two and one-half minutes were partially 
protected against virulent inoculation Not onh w as the mean surN n al 
significantly prolonged in both these groups, but one animal of the 
group vaccinated with organisms irradiated two and one-half minutes 
survived the xnrulent inoculation and showed no ill effects tlicreof 
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scvcnty-five days later In the groups vaccinated with organisms 
irradiated five minutes and ten minutes, the mean survival was not 
significantly prolonged, but one animal survived in the group vaccinated 
with organisms irradiated five minutes This result w’as considered 

TABLE 3 


Surinat tme tn days follouittg tnlraccrchral tnoculahon oj 0000,01 pig of nriikpt lubcrcle 
bacilli strain 1137 Cempanson of nonvacctnalcd controls atlh animals vaccinated uith 

irradiated 1137 


\ACCINATED ^ITH 

1137 IRRAPIATIOV 

SURVUAL XK DA\S 

VACCINATED VilTtS 
1137 IRRADIATION 

SURVIVAL IK DAVS 

Individual 

Mean 

Individual 

Mean 

minutes 

35 


minutes 

30 



37 



37 



41 



39 


0 5 

S3 

S3 3 ±3 5 

5 

51 

44 0 ±3 4 


58 



59* 



60 






67 






75t 






47 



t 



55 



32 



56 



43 


2 S 

58 

63 3 ±2 6 

10 

49 

44 75 ±3 8 


69 



S9J 



72 






75t 






75* 






22 



28 



26 



37 


Nonvaccinated 

28 

33 0 ±1 9 

Nonvacanated 

42 

40 4 ±2 6 

controls 

29 


controls 

45 



36 



50 



39 






42 






42 






* Animal m excellent condition Sacnficed to end etpenment 
t Animal succumbed to intercurrent infection 
t Animal paralyzed Sacnficed 


Significant because normal, nonvaccinated animals subjected to intra- 
cerebral inoculation of 0 000,01 mg of this line of the strain H37 in- 
evitably succumbed 

From experiments reported earlier in this paper (table 1) we know that 
the vaccines irradiated respectively one-half, two and one-half and five 
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minutes contained viable organisms, while the suspension irradiated 
ten minutes apparently contained none Thus the three groups of 
animals which showed demonstrable protection were vaccinated with 
suspensions which contained viable organisms, and the group which 
exhibited no protection was vaccinated with a suspension containing no 
viable organisms This result would seem to indicate that the radiation 
rendered the organisms nonviable and inactivated the immunizing 
capacity at about the same time However, it is possible that one might 
irradiate a less dense suspension for a shorter period and render the 
organisms nonviable while maintaining the immunizing power 

Microscopical surveys of the lesions in the three groups of animals 
in the left half of table 3 revealed that the preparator}’’ vaccmations 
influenced the histogenesis of lesions Pulmonary tubercles were not 
found microscopically in any of the 8 controls, but there were lesions in 
the tracheobronchial lymph nodes of all save one Each control ex- 
hibited extensive lesions in the spleen, liver and cervical lymph nodes, 
and massive, acute tuberculous meningo-encephalitis The lesions of the 
spleen and brain showed many tubercle bacilli In the vaccinated 
groups, on the other hand, the lesions in brain and meninges were con- 
siderably less extensive (sometimes minimal), more of the hard type of 
tubercle and contained fewer organisms We have previously described 
and illustrated similar lesions in animals vaccinated by other methods 
(23) Lesions in cervical nodes of the vaccinated groups were also 
less extensive But lesions in otlier viscera such as spleen and liver 
were as extensive as in the controls Moreover, the vaccinated animals 
in a few instances exhibited pulmonary lesions, possibly due to the 
fact that they survived longer 

Thus the vaccinations with irradiated suspensions containing viable 
bacteria afforded partial protection, as expressed by significantly greater 
survival and by complete protection of a small number of animals, and 
vaccination also exerted an inhibitory influence on the evolution of the 
local cerebral and meningeal lesions, but exerted no favorable influence 
on the development of metastatic lesions (It is possible that a part of 
the visceral lesions m the vaccinated animals may have been caused by 
the vaccinations ) An irradiated suspension whicli contained no ^^abIe 
organisms gave no evidence of protection against virulent inoculation 

DISCUSSION 

The significant points brought out by this mvestigation are first, that 
ultraviolet radiation may be so apphed to tubercle bacilli that they are 
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rendered nonvirulcnt without being made nonviable, and second, that 
irradiated viable tubercle bacilli ma}' induce demonstrable immunity 
in experimental animals 

Regarding the first point we believe that the reduction in Mrulcncc is 
probably an effect on tlic indmdual bacterial cell winch precedes the 
lethal effect occurring witli prolonged exposure to radiation The onlj 
other apparent explanation of the effect w'ould be to assume that the 
reduction in virulence is due to early death, during irradiation, of a large 
proportion of the bacterial population, but that the sur\ivors are viru- 
lent The results show that earlj death of a portion of the bacteria 
does occur, but the methods used to study xnrulence are so sensitive, and 
tlic dose of organisms used to test the vmilence of irradiated suspensions 
was so large, that death would certainly have occurred had xnrulent 
organisms been present in the inocula How'ever, suspensions which 
failed to cause death w’hen inoculated intracerebrall) still contained 
organisms which grew' in culture 

This latter point may have a bearing on the \aew held bj some work- 
ers that bacteriological methods are superior to animal inoculations for 
detecting tubercle bacilli It is possible that their opinions are based 
on obtaining in culture attenuated organisms wdiich are incapable of 
inducing disease in animals 

Regarding immunization with viable irradiated organisms it must be 
emphasized that this procedure is not recommended for practical pur- 
poses as It w ould undoubtedly be associated w'ltli unwarranted hazards 
In our experiments, organisms killed by irradiation did not induce 
demonstrable immunity However, w'e used in these experiments dense 
suspensions which required long ex-posure to the lamp (ten minutes) to 
render the organisms nonviable The heavy suspensions w'ere used 
because we desired to have a given quantity of organisms m tlie ir- 
radiated suspension to be used as vaccine This result could be accom- 
plished b)' other methods, and the possibility remains that a w'eak sus- 
pension might be used m which verj' short exposure to radiation would 
cause death of tlie bacteria, conceivably witliout denaturing or rendenng 
ineffective the immunizing antigen 

SETMMARY 

The effect of approximately monochromatic ultraviolet radiation 
(2,537 A) upon saline suspensions of human tubercle bacilli has been 
studied The following effects on the viability, staining properties, 
virulence and immunizing power were observed 
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llcaw su-^pensioj)'- of tuberdc bacilli (1 nig per cc ) require relatively 
long jicnocls of irradiation (ten niimilcs or more) to be rendered nonvi- 
abU' Wc’'kcr suspension'; arc killed in shorter time 
Organisms killed bi ullraMolct radiation retain the property of 
acid-fa'lnics 

Hoivi suspensions of tubercle bacilli arc rendered aurulcnt only after 
nlati\d\ long e\posurc to ultraMolct radiation, but neak suspensions 
arc quid h reduced in \ irulcncc Reduclion in virulence can be demon- 
strated after kst; irradiation than is required to kill the organisms, and 
organisms ma\ be made a\irulent without being killed 
Irradiated \nble organisms poc^cssed tlie capacitj of inducing demon- 
strable immi'nit\ Organisms killed by the radiation did not induce 
measurable immunit\ 
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VITAMIN C AND IMMUNITY IN TUBERCULOSIS 
OF GUINEA PIGSi 

FRED H HEISE and WILLIAM STEENKEN, Jr 

An abundance of vitamin C fed to gmnea pigs before and after in- 
fection with large numbers of virulent tubercle bacilli did not influence 
the course of the disease It was thought that, when the infecting dose 
was smaller, some effect might be noticed In the previous experiments 

300.000 bacilli were given subcutaneously, in the following experiments 

10.000 bacilli were given by the same route In these experiments, too, 
the effect of vitamin C was studied in vaccinated and nonvacanated 
guinea pigs 

One hundred tuberculin-negative albino guinea pigs were divided into 
four groups of 25, each group contained the same number of males and 
females Two groups were vacanated subcutaneously with a forty-day 
old resistant vanant dissociate of H37 tubercle bacilli Three doses of 
2 5 mg each were given on alternate days All 50 of the guinea pigs 
reacted to 5 per cent OT mtracutaneously two weeks later Twenty- 
five vaccmated and 25 nonvaccmated pigs were then given daily 22 mg 
of partially neutrahzed crystallme Cebione subcutaneously At the end 
of two weeks the 50 pigs were infected subcutaneously with 10,000 tuber- 
cle bacdli of H37 Rv vanant The vitamin C was continued daily 
throughout the ten months of the expenment 

Twenty-five vacanated and 25 nonvacanated guinea pigs were like- 
wise infected with H37 Rv vanant but these groups had not received nor 
were they given any Cebione 

Intercurrent disease caused the death of 18 pigs, 4 in the Cebione 
control, 2 in the Cebione, 7 m the Cebione-vacanated and 5 in the 
vaccmated group Six pigs died of tuberculosis before the termination 
of the expenment All were m the nonvacanated groups Two were 
in the Cebione control and 4 in the Cebione group At the end of ten 
months there remained ahve m the nonvacanated groups 19 m the 
Cebione control and 19 in the Cebione group In the vaccinated groups 
18 remamed m the Cebione and 20 in the non-Cebione group 

* From Trudeau Research and Chmeal Laborator> , Trudeau, New York 
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AH living guinea pigs were Uicn killed and autopsied In tlie non- 
\ accinatcd group as in the vacanalcd group no major differences could 
be seen in the amount and cliaractcr of the tuberculosis between those 
pigb recemng \alamm C and those not receiving it There was a marked 
difference, however, in the development of tuberculosis m the vacanated 
as compared to tlic nonv accinatcd pigs The v'acanated pigs showed 
marked resistance in tliat the amount of tuberculosis in the lungs, liver, 
spken and Ivniph nodes was onl} a fourth or less of tliat found in the 
nonv accinatcd pigs 

Mtaniin C dotcmiinations were made on the blood sera of 5 animals 
from cadi of the four groups No marked differences were noted in any 
group ^ anations occurred from 0 88 mg per cent to I 66 mg per 
cent 

Sixteen anmials not receiving Ccbionc and 15 which did receive it were 
tested inlracutancouslv for tuberculin scnsitivat> with 01, 0 5, 10 
and 2 0 per cent OT No marked difference in skin sensitivity was 
noted between the groups 

Rotter’s (2) intracutancous test for vitamin C was tned in the controls 
and Ccbionc group In the Ccbionc group decolonzation did not take 
place sooner than in the controls 

Dunng the expenment one of the tuberculous control pigs gave birth 
to three babies TJicsc were left in contact with their mother The 
three did not react to OT intracutancously one month after birth At 
the end of three months one developed skin hypersensitivity and later 
died H37 Rv bacilli were recovered at autopsy 

CONCLUSIONS 

\fflamm C given subcutaneously and in abundance 

1 Docs not influence the course of tuberculosis in guinea pigs in- 
fected with 10,000 H37 Rv bacilli, 

2 Does not influence the vatamin C blood serum content, 

3 Does not influence tuberculin sensitivity in tuberculous guinea pigs 

Rotter’s test proved of no value in differentiating supemtammosis C 
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(1) Reise, r H , AND Martin, G J Superntanunosis C in tuberculosis, Proc Soc Exper 

Biol &. Med, 1936, 35, 337 
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PATHOLOGICAL CHANGES IN PULMONARY TUBERCULOSIS 
IN JAMAICAN NEGROES' 

C W WELLS 

Studies of tuberculosis conducted in Jamaica, British West Indies, 
during the past nine years have included postmortem e\aminations of 
patients dying witli pulmonary tuberculosis This report gives the 
pathological findings in 113 autopsies of Jamaican Negroes, performed 
as opportunity and permission could be obtained The majority of the 
cases were on the register of the Kingston Tuberculosis Dispensary 
and, with one exception, all of the patients died vhile inmates of the 
local Alms House For those who did not pass through the Tuberculosis 
Dispensary a dinical lustory was unobtainable 
The cases included in this study were all Negroes, comprising 58 
males and 55 females, the majority were over eleven and under fiftv 
years of age, the average being 28 9 years 
Adult and childhood tj’pes of progressive pulmonary tuberculosis 
may often be differentiated by X-ray, but m many instances such 
examinations are inconclusive Autopsy findings, especially when 
supplemented by X-ray films of the excised lung, usuallj pro\nde suf- 
fiaent evidence to catalogue properly the tj^ie of disease In tins 
study the freshly excised lung was routinely X-rayed, in many instances 
after being inflated Such examinations often revealed small calcified 
pulmonary nodules which otherwise might have escaped notice The 
criteria employed in this paper for the differentiation of childhood from 
adult progressive pulmonarj’' tuberculosis have been taken from the 
Diagnostic Standards published by the National Tuberculosis Assoaa- 
tion (1) and from Opie (2) Cases have been classified as childhood 
tuberculosis when caseous tracheobronchial Ijnnph nodes vere demon- 
strated, associated with tuberculous disease in the lung tissue This 
condition occurred in 27 instances In 6 additional cases the tracheo- 
bronchial lymph nodes were greatly enlarged and hj perplastic, but 

1 This studj i\as conducted with tlic support and under the auspices of the International 
Health Dnision of The Rockefeller Foundation, in cooperation with the Jamaica Goiemment 
Medical Department 
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gro<4\ no caccation was apparent, these arc also included in the group 
of childhood t\pc of tuberculosis In 4 other eases definite caseation 
was found in the tracheobronchial hmph nodes, associated with calcified 
noduk^ in the lung substance, these also arc classed as childhood tuber- 
culo'-is. in.’king a total of 37 eases (32 7 per cent) of the entire senes 
\dull t\ pc pulrnonare tuberculosis has been determined in 51 instances 
In the presence of calcified pulmonari nodules or calafied tracheo- 
bronchial hmpli nodes, associated with actnc disease in the lung and 
an absence of acute iiuoKcmciit in the lymph nodes In 25 additional 
cas^s classed as adult t\pe tuberculosis careful evamination, whicli 
included routine X-ri\ of the fresh lung and dissection after fixation, 
failed to d!‘-close tin presence of calcified lesions either in the Ij mph nodes 
or lung ti^-^ue In this group, likewise, there was an absence of caseous 
iiuohement of the hmph nodes A total of 76 (67 3 per cent) of the 
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ca^es in this senes ln\c been classified as adult progressive pulmonarj^ 
tuberculosis 

CIllLDIIOOD T\PE PROGRESSIXT: PULMONARY TUBERCULOSIS 

Ihirtx -seven of the 113 eases have been classified as childhood type 
pulmonarv tuberculosis These persons varied in age from nine 
months to fort} -seven }ears (table 6), the average being 21 5 vears 
For those over fifteen years of age the average W'as 24 2 years The 
length of illness was determined in 28 of these cases and averaged 8 5 
months The average length of residence in Kingston for 25 cases was 
found to be 8 6 years (table 1) The occurrence of hilar lymph node 
involvement and of pleural effusions and adhesions is presented in 
tables 2 and 6 

In 3 instances the disease was miliary in character, these were m 
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children nine months, twenty-two months and six years of age, respec- 
tively In one of these children and m the remammg 34 cases it was 
possible to determine the site of the primary disease The primary 
lesions were distnbuted in frequency as follows right lower lobe, 5, 
nght middle lobe, 2, nght upper lobe, 12, left lower lobe, 7, left upper 
lobe, 9 The pnmary lesion occurred most frequently on the nght side 

TABLE 2 
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and 21 times in upper lobes compared to 14 times in the middle or lower 
lobes (tables 3 and 6) 

The distnbution of cavities and the character of their walls are shown 
in table 6 

As might be expected, both from the type of the disease and its short 
duration, the character of the lung involvement in these cases of child- 
hood tuberculosis was predominantly caseous infiltration, either bron- 
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diopncitmonic or confluent This tjpc of involvement ^\as found in 
o } of thi 37 case-; m the ‘series On the other hand, fibrous tissue forma- 
tion \\as not enlirch absent, but i\as found in only S cases m this senes, 
in conjunction, however, with caseous involvement In 1 case the 
reaction in the lung tissue was almost cvclusiveh fibrotic In 6 of the 
casts in which fibrous tissue occurred the disease had progressed for 
more than one \car. 

The secondarj invoKcmcnt of other organs and tissues is not infre- 
quent m pulmonarj tuberculosis, m this group of 37 cases of childhood 
tuberculosis, lesions were found in oilier organs in 21 cases, tlie most 


TABLF 1 

D stribulipn of sccoi dory itsxons 
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frequent finding being caseation of the mesenteric Ij'mph nodes, tubercle 
formation in the spleen, and tuberculous peritonitis Less frequently, 
secondary' lesions w'cre found in the intestines as ulcers, as tubercles in 
the liver and kidney, tuberculous pericarditis, and ulceration of the 
trachea (tables 4 and 6) 

adult type pulmonary tuberculosis 

Seventv-si\ cases (67 3 per cent) of the entire series have been diag- 
nosed as adult type pulmonar)' tuberculosis Tw'enty-five of these 
cases deserve speaal comment, for the reason that no evidence of calci- 
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C W WELLS 


fied lesions could be detected m the tracheobronchial lymph nodes or 
lung tissue (table 7a) , there was, however, an absence of caseation or 
hj'perplasia of the lymph nodes The average age for this special group 
of 25 cases was 32 2 years, the average duration of illness 14 9 months, 
the average length of residence in Kingston 14 7 years The remaining 
51 cases presented the classical features of adult type pulmonar}'^ tuber- 
culosis associated with lung involvement, either calafied tracheobron- 
chial lymph nodes, m 4 instances, or calcified pulmonar} nodules, m 
27 instances, or both in combination, in 20 instances (table 7b) The 
average age for this group of 51 cases vas 32 5 years, the average dura- 
tion of illness 15 5 months, the average length of residence in Kingston 
16 1 years For the entire group of 76 cases of adult type pulmonary 
tuberculosis (table 1) the average age was 32 4 years, average duration 
of illness IS 3 months, average length of residence in Kingston 15 6 
years 

The type and distribution of pleural involvement are shown in tables 
2, 7a and 7b 

By definition, adult type pulmonary tuberculosis characteristically 
arises in one of the upper lobes, m the majority of instances In this 
series the disease appeared to originate in the right upper lobe 37 times, 
the left upper lobe 38 times, and once m the right lower lobe In the 
last case there were found definite calcified pulmonar}^ nodules in the 
right lower lobe and a small calafied mesenteric Ijmiph node near the 
caecum 

Cavities were found m 74 of the 76 cases of adult type pulmonary 
tuberculosis, the cavities were of a considerable size Single ca%nties 
occurred in 26 instances, m 9 cases multiple cavities were confined to 
one side and m 39 instances they were bilateral (tables 3, 7a and 7b) 

As would be expected in the more chronic type of pulmonary tubercu- 
losis, m the majorit}' of cases the walls of these cavities showed more 
extensive organization, thick fibrotic walls were found in 43 instances, 
thin, smooth walls in 28 instances, and rough, irregular, necrotic walls 
in 10 instances There was also found a definite association between 
the degree of organization of the cavitj^ walls and the duration of the 
disease The average duration of the disease m patients unth thick 
walls was 16 7 months, thin walls, 17 6 months, and irregular necrotic 
walls, 9 3 months 

The character of the pulmonary involvement m tuberculosis is usually 
influenced by the chromcity of the disease In this senes of adult type 
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pulmonarj tuberculosis, fibrous tissue formation predominated in 32 
instances, fibrosis, assoaated i\ith caseous infiltration, was found in 35 
instances, and in 9 instances the pulmonary lesions were almost ev 
clvisn eh caseous The type of infiltration may also have a relation to 
the duration of the disease, in cases with chronic caseating lesions, this 
w as found to be 5 1 niontlis, m cases with involvement of the fibrocaseous 
tipe, 14 7 months, and in cases in uhicli the local tissue reaction was 
predomiiianth fibrous tissue formation, 18 7 months (table 3) 

Secondary involvement of other organs was not particularly striking 
in this series of adult t\ pe pulmonarj' tuberculosis The frequency of 
such distributions is shoun in table 4 
In none of the cases in this studj of 113 autopsies was an attempt 
made to determine the occurrence of cerebral-spinal lesions 

DISCUSSION 

This paper reports the character of tuberculous lesions found at 
autopsj m 113 Negroes dying of pulmonary tuberculosis m Jamaica, 
British West Indies The acute character, as well as the short duration 
of pulmonars' tuberculosis, has been reported by Opie and Isaacs (3) 
Also, the anatomical characteristics of tuberculosis in Jamaica have been 
described by Opie (2) in a review of 9 cases among adults These 
reports manifest the frequent occurrence among Negroes of a type of 
progressive pulmonary tuberculosis designated as childhood type 
The frequency of childhood type pulmonary tuberculosis is deter- 
mined by the opportunities for first infection of a massive character 
by persons lacking protection through previous exposure and infection 
Such conditions are prevalent in Jamaica The exposure rate to active 
and infectious tuberculosis in the rural parts of Jamaica is considerably 
lower than that found m Kingston Many noninfected young adults 
migrate from the country to the city in search of employment and, for 
economic reasons, live in those sections where the highest frequency of 
tuberculosis occurs Economic and living conditions not only influence 
the tjqie of disease but also undoubtedly affect its course 
This series of 113 autopsies includes 37 classified as progressive pul- 
monary tuberculosis of childhood type, 32 7 per cent of the entire series 
A review of 1,032 cases of pulmonary tuberculosis in Negroes observed 
at the Kingston Tuberculosis Dispensary during 1931 to 1934 showed 
28 9 per cent diagnosed as clinical childhood type tuberculosis In 
practically all of these cases the diagnosis was determined by X-ray 
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examination The proportion of childhood type pulmonaiy tubercu- 
losis in any group of patients will be influenced by many factors, even 
though that of race remains constant Whatever these factors may be, 
that of greatest importance is the opportunity which has occurred for 
previous infection and this, naturallj'', will be less for persons who have 
recently come to the city These conditions held for many cases of 
tuberculosis encountered in Kingston 

Complete clinical history could not be obtained m a certain propor- 
tion of cases in this senes In those cases in which the information was 
available, rather interesting comparative data were obtained concern- 
ing childhood and adult t 3 'pes of pulmonary tuberculosis with respect 
to the average age at death Table 5 shows the distribution of cases of 
tuberculosis of childhood t)^e by age groups at death The decrease 
in the proportion of cases of childhood type with advancing age is 
to be expected The interesting feature is the fact that these cases oc- 
curred so late in life 

Duration of illness m the childhood type group varied from two 
months to two years and six months, with an average of 8 5 months, 
while for the adult group this varied from three months to six } ears, 
with an average of 15 3 months The findings in the former group are 
comparable with those reported by Opie (2) It is significant that 61 
patients with adult type tuberculosis had lived in Kingston for an 
average of 15 6 years, thus offering greater opportunity for previous 
exposure to infection, and 19 cases classed as childhood type in persons 
over fifteen years of age had lived in the city an average of only 9 S 
years It is probably not exceptional for a person hving in a city 
to escape infection for years, although undoubtedly m the majority of 
instances this would not occur 

The cases of childhood type pulmonary tuberculosis in this series 
include 4 having caseous tracheobronchial lymph nodes associated with 
small calcified pulmonary nodules, and 6 additional cases in which 
caseation in lymph nodes could not be detected microscopically although 
the nodes were several times normal size and definitely hyperplastic 
It IS felt that these cases may be included in the childhood tj^pe group 
Opie (2) reports 2 cases in which the adjacent lymph nodes have under- 
gone hj'^perplasia, with some inconspicuous caseation, these he has 
designated transitional types Both of these cases showed encapsulated 
caseous foci either in the lung substance or tymph nodes Opie suggests 
the possibility that these encapsulated lesions developed shortly before, 
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or perhaps simultaneously with, the progressive pulmonary disease that 
caused death The same explanation might apply to the 10 cases m 
this series mentioned above 

The group of adult type pulmonary tuberculosis included 25 cases m 
which no calcified lesions could be discovered in the Ijonph nodes or 
lung tissue In these cases there was an absence of caseation or hyper- 
plasia of tlie lymph nodes Calcified lesions may escape detection 
because of their small size or because they are obscured by dense super- 
imposing or surrounding infiltrative processes m the lung All of the 
cases 111 this group except one showed moderate to extensive cavitation 
It IS not improbable that m some instances excavation may involve 
that portion of lung wdiich w'as the site of the primary infection, and that 
the loss of lung tissue might embrace the calafied lesion, thus accounting 
for its disappearance 

In Negroes of Philadelphia, Everett (4) found evidence of first infec- 
tion (calcified lesion) in only 15 of 22 cases of adult type tuberculosis, 
a proportion practically identical with that obtained m this senes 

Involvement of the pleura occurred in all but 2 of the 113 cases m the 
series The character of the pleural involvement differed m some degree 
in relationship to the type of the pulmonary disease In 16 (43 2 per 
cent) of the cases of childhood type tuberculosis the involvement was 
largely fibrinous, with or without fluid, compared to 5 3 per cent similar 
involvement in the cases of adult type tuberculosis The significance 
of this difference is shown by = 24 6, P = 0 000 This fibrinous 
type of reaction seemed to be related to the shorter duration of illness 
In 13 cases of childhood type, where the information was available, the 
average length of illness was 6 2 months, and for 3 adult type cases, 

II 7 months On the other hand, dense fibrous adhesions occurred 
more frequently in adult type tuberculosis Seventy-one (93 4 per 
cent) were of this type, compared to 20 (54 1 per cent) m the childhood 
ty'^pe tuberculosis That this difference is significant is further shown 
by x^ = 24 6, P = 0 000 Here again there was a relationship between 
the nature of the pleuritic involvement and the duration of illness 
Childhood type tuberculosis with such pleuritic involvement averaged 

III months m duration of illness and the adult type cases 15 5 months 

Autopsy reports on findings m Negroes dying from pulmonary tuber- 
culosis contain little wnth reference to the extent of pleural involvement 
Pine and Mavrogordato (5) report pleurisy occurring m 89 (36 9 per 
cent) of 241 thoracic type cases of tuberculosis in South African natives 
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Everett (4) does not discuss the frequency of pleural involvement, but 
search through the protocols of his Negro cases discloses reference to 
pleuritic involvement in 50 per cent of adult t 3 'pe tuberculosis and m 
13 6 per cent of his childhood type cases 
A number of references to pleuntic involvement m white patients are 
available, the frequency varying from 42 4 per cent ( 6 ) in Glasgow to 
100 per cent (7) in Cahforma Opie (2) wntes, “The well-known char- 
acteristics of pulmonarj’- tuberculosis of young children are as follows 
The lesion may have its origin in any part of the lung substance and is 
not more frequently situated in the apex than elsewhere in the 
later period of childhood and in adult life tuberculosis of white persons 
{adult type) assumes a different character The lesion has its origin at 
the apex of the lung, progressive type of childhood usuallj’- pursues 
an acute course, there is in most mstances little formation of fibrous 
tissue and cavity formation is much less common than in adults 
with progressive pulmonary tuberculosis of adults fibrosis and cavity 
formation are rarely absent ” In the same reference Opie reports 8 
cases, 6 childhood tuberculosis and 2 transitional forms, in 5 of which 
the disease had its origm in a lower lobe, in the remaimng 3 cases the 
origin was in an upper lobe Everett (4) reports pathological findmgs 
in 22 cases of childhood tuberculosis and an equal number of adult t 3 'pe 
tuberculosis in Negroes In the childhood type the disease had its 
origin in an upper lobe m 13 mstances, in the remaining 9 cases it ongi- 
nated in a lower lobe In 35 cases of childhood t 3 'pe, 21 (60 per cent) 
occurred m an upper lobe, the remaining 14 occurred in one of the lower 
lobes Two cases of mihary tuberculosis failed to show any evidence 
of the origin of the disease In 76 cases of adult t 3 'pe, 75 arose in an 
upper lobe These findmgs agree closely with the classical charac- 
teristics described above In a large proportion of the cases of progres- 
sive tuberculosis of childhood 13 ^ 10 , caseous or fibrocaseous tissue reac- 
tions predoimnated m 34 out of 37 cases (91 9 per cent) In the adult 
type tuberculosis only 57 9 per cent showed similar reactions and in the 
latter group the fibrocaseous reaction predommated The difference 
m the frequency of occurrence of this type of reaction between childhood 
and adult types is definitely significant, x" = 13 5, P = 0 000 Fibrous 
tissue formation occurred seldom in the cases of childhood type tuber- 
culosis — ^m this series, once This t 3 q)e of tissue reaction, however, 
predominated m 32 mstances m the adult group Everett (4) found a 
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‘Similar clifTcrcncc but n more frequent occurrence of fibrous tissue 
formation in Ins childhood group 

According to Opic (2), caMtj formation is much less common in tlie 
childhood t>pe of tuberculosis Everett reports that cavities were 
found in IS of 22 cases of childhood type, and in cverj'- instance m 22 
cases of adult tjpc of the disease In tlic present senes cavities were 
found in 29 out of 37 cases of childhood tjpc tuberculosis (78 4 per cent) 
and in 7 1 out of 76 cases of adult t\ pc (97 4 per cent) This difference 
IS defimtch significant, = 11 1, P = 0 001 In the childhood group 
cavnty formation occurred most frequently in an upper lobe (19 in- 
stances), and onh 10 times m a loi\cr lobe On tlie otlicr hand, in the 
adult t\pe tuberculosis group the principal ca\aty formation occurred 
in an upper lobe in 72 of the 74 cases having cavatics The character 
of the vail formation of cavities differed somewhat in the two groups of 
cases Thick organired, smooth-walled cavities predominated in the 
adult type tuberculosis group, wdiile ragged, necrotic, caseous walls 
were more frequent in the childhood tv pc tuberculosis group In both 
groups there was a definite relationship between the duration of the 
disease and the character of the walls of the cavities, death occurring 
in a shorter time in those cases havnng necrotic and unorganized cavity 
walls 

The frequency of cvtrapulraonary lesions in tuberculosis in Negroes 
v'aries somewhat in the reports of other wnters Everett (4) has little 
to say concerning such lesions, but mentions the occurrence of tubercu- 
lous peritonitis in 5 of his 22 cases of childhood tuberculosis and once in 
22 cases of adult tuberculosis Harvey, Pine and MavTogordato (5) 
in 241 cases of thoraac type report the frequency of secondary tubercu- 
lous lesions in the follownng organs and tissues pericardium, 54 (22 4 per 
cent), spleen, 174 (72 2 per cent), liver, 145 (60 2 per cent), kidneys, 
73 (30 3 per cent), intestines, 59 (24 5 per cent), peritoneum, 56 (23 2 
per cent), and mesenteric lymph nodes, 111 (46 1 per cent) No dis- 
tinction is made between childhood and adult type tuberculosis m the 
above figures The impression one obtains, however, is that these 
cases were largely childhood tjqie tuberculosis In our series of 3/ 
childhood and 76 adult cases of tuberculosis m Negroes, extrapulmonary 
lesions were found more frequently in the progressive pulmonary type 
of childhood tuberculosis (table 4) than m the adult type The differ- 
ences in frequency were found significant, however, only in the occur- 
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rence of caseous mesenteric I}Tnph nodes and tuberculous lesions m 
the spleen, and possibly in those involving the peritoneum 

SOTIMAEy 

1 Autopsy findings are reported for 113 Negroes d} ing of pulmonary 
tuberculosis m Jamaica, classified as 37 cases of progressive cluldliood 
type and 76 cases of adult type 

2 The average age, duration of illness and lengtli of urban residence 
were materially less in those cases designated as childhood type tuber- 
culosis 

3 Pleuntic involvement was present m a large proportion of cases 
and -with about equal frequency in both groups 

4 The disease originated m one of the upper lobes in 60 per cent of 
the childhood type group and in 98 7 per cent of the adult tjqie group 

5 Cavity formation occurred most frequently in one of the upper 
lobes in both adult and childhood types 

6 In childhood t3q3e tuberculosis caseous pneumonia was the pre- 
dominant pulmonary tissue reaction, while m the adult tjqie the most 
fiequent and characteristic tissue reaction was fibrous tissue formation 

7 Evtrapulmonary lesions secondary to the pulmonary disease 
occurred in both groups of cases, but more frequently in those cases 
designated as progressive childhood type tuberculosis 
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ANTHRACOSILICOSIS SIMULATING PULMONARY 

CARCINOMA! 

With Report of a Case 

HOWARD H BRADSHAW and RICHARD J CHODOFF 

Thoracic surgery has made such tremendous advances in recent years 
that exploratory thoracotomy is no longer considered a “last hope” 
procedure in the study and treatment of obscure thoracic lesions Its 
place in the fight against pulmonary carcinoma is recognized Certainly 
one should not hesitate to recommend exploration in those cases in which 
the diagnosis remains in doubt after conservative measures have failed 
Examples in which even exploration of the thorax fails to make a correct 
diagnosis are fortunately rare However, they occur Overholt (1) 
reports a case in which the diagnosis of pulmonar)'^ neoplasm was made on 
the basis of X-ray shadows and S 3 Tnptoms of cough, haemoptysis and 
loss of weight At operation it was felt that the lung was the site of a 
mahgnant lesion and pneumonectomy was carried out Examination 
of the specimen proved the lesion to have been a circumscribed lung 
abscess Overholt stresses the fact that even palpation of the lung at 
operation may leave the diagnosis in doubt His opinion, with which 
we agree, is that lobectomy or pneumonectomy may prove to be the 
safest procedure in these cases 

Recently we had under our observation a patient presenting symptoms 
and radiological evidence that seemed typical of pulmonary carcinoma 
There was also a long history of exposure to coal dusts At operation 
the diagnosis of pulmonary carcinoma was made and a total pneumonec- 
tomy performed The lesion proved to be anthracosilicosis The case 
IS reported here m detail 

Case Report 

W W , male, age 34, was admitted to Jefferson Hospital on December 3, 
1936, complaining of cough, expectoration, loss of weight and shortness of 
breath for the past nine months The past history was irrelevant except 

* From the Surgical Service of Dr George P hluller, Jefferson Medical College Hospital, 
Philadelphia, Pennsylvania 
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for the occupational history At the age of thirteen he began working m the 
coal mines, continuing intermittently for four years Following this he spent 
one year in a viscose mill The subsequent siv years he worked m a railroad 
roundhouse, m an atmosphere full of soft coal smoke He then spent a year 
as a rock driller in an anthracite mine, leaving this job, he worked as a gas 
station attendant up to the time of illness When first taken sick he was 
admitted to Williamsport, Pennsylvania Hospital His sputum was re- 
pcatcdlj' negative for tubercle bacilli An X-ray film of the chest taken here 
was reported as follows “Left diaphragm smootli, right pulled up by ad- 
hesions Area of dense clouding about size of half dollar at right hilum fading 
out into normal lung Below and somewhat external to this is another smaller 
area of feathery clouding This resembles lung abscess but a positive diag- 
nosis cannot be made by X-ray A bronchogenic neoplasm or mass of 
tuberculous hilar nodes cannot be ruled out Left lung is negative ” 

No diagnosis could be made and he was referred to Jefferson Hospital for 
further studv' On December 3, 1936, bronchoscopy was performed by 
Dr L Clerf, who reported “some bleeding from the right lower lobe bronchus 
There is distortion of the right middle lobe bronchus but nothing was noted 
to suggest neoplasm nor w'as there sufficient secretion observ'cd to suggest 
abscess ” 

An X-ray film taken on December 4, 1936 was reported as follows “The 
chest shows a density close to the right root area extending up toward the 
upper lobe It is fairly w ell circumscribed but there is some radiation mto the 
surrounding tissues It is suggesUve of a malignant lesion There are 
increased pulmonary markings in the right lower lobe, otherwise the lungs 
have a normal appearance Slight displacement of the trachea to the right ” 
(Figure 1 ) 

Sputum examinations were repeatedly negative for tubercle baalli On 
December 12, 1936 Doctor Clerf reported that from the bronchoscopic exami- 
nation “there is undoubted obstruction to the right upper lobe bronchus 
Tendency for the mucosa to bleed ” Iodized oil was mstilled bronchoscopi- 
cally on December 14, 1936 and a bronchogram taken The report w'as 
“Close to the orifice of the right upper lobe bronchus the oil has collected in 
several small pools and also has scattered m an irregular fashion in the lung 


Fio 1 X-ray film taken on December 4, 1936 A arcumsenbed area of densitj is seen 
at the nght root area 

Fig 2 X ray film taken on December 14, 1936, after bronchoscopic instillation of iodized 
oil Pooling of the oil m the nght root area shows evidence of destruction of lung tissue 
Fig 3 Lateral X ray film of chest taken on December 23, 1936 
Fig 4 X ray film taken on May 5, 1938, after two courses of roentgen therapy Upward 
retraction of hila is seen 

Fig 5 Lateral view taken on May 5, 1938 



820 


HO\\ \KI; JI IJRADMIAU AND RICHARD J CHODOJ-r 


tissue about it Part of the bronchial tree is oulhncci, ha\ing a normal 
appearance 'I he manner of collection of the oil suggests possible abscess 
formation or ciestruclion of the lung tissue b\ some pathological process ” 
(I igurt 2 ) A film of the chest, made on December 17, 1936, at the end of 
expiration, showed that “the right lower lobe empties well but there appears 
to be obstructne emplnscma of the right upper lobe” On December 19, 
1936 bronchoscopx w .as repeated The observations were “Eight upper lobe 
bronchus iinestigatcd No definite evidence of growth fherc is, however, 
something in the right upper lobe bronchus which bleeds readilv when touched 
bv forceps or aspirating tube Matcn.il remov cd for examination ” The 
material removed was reported bv the laboratorv as “inflammatorv exudate ” 
Further biopsv material was obtained on December 23, 1936 and reported 
as “blood clot and anthracotic tissue ” Lateral X-rav films taken on Decem- 
ber 23 demonstrated that the obstruction involved onlv the right upper lobe 
(Figure 3 ) 

A.t no time during the patient’s hospital stav did he have anv elevation of 
temperature or of pulse rate Haemoptvsis did not occur The diagnosis 
at this time remained in doubt The historv of exposure to dust suggested 
anthracosilicosis 1 ubcrculosis seemed unhkclv m view of the nature of the 
X-ra} films, the persistentlv negative sputum and the absence of fever or 
increased pulse rate X-ra\ and bronchoscopv suggested that the most 
probable diagnosis was bronchogenic carcinoma, superimposed on anthraco- 
silicosis Explorator} thoracotomv was advised but the patient refused and 
returned to Williamsport on December 23, 1936 

At Williamsport, Pennsvlvania Hospital on December 26, 1936 an X-rav 
film of the chest revealed an infiltrating mass in tlie hiJum of the right lung 
which spread outward into the middle lobe and upper part of the lower lobe 
This was thought to be a pulmonarx carcinoma Between January 4 and 
Januarv 23, 1937 he was given a course of deep roentgen raj therap} On 
February 10, 1937 a chest X-rax film presented no change in the appearance 
of the lesion Subsequent films on Februarv 22 and March 15, 1937 also 
showed no change A second course of X-rav therap) was given between 
Max 17 and June 11, 1937 On Februarj 4, 1938 a chest X-ray film indicated 
that the lesion was more extensive than on prex lous studies 

On Max 5, 1938 he was again admitted to Jefferson Hospital with a histor} 
of increasing dyspnoea, cough and expectoration No haemoptjsis had 
occurred He had lost txvent>-one pounds since his previous admission 
An X-ray film taken the day of admission rex ealed “Considerable change in 
chest since last plate taken on December 21, 1936 Both hila are sx mmetncall} 
and markedl> elevated In addition there is an increase in the fibrosis ra- 
diating upward and laterally from both hila The left lower lobe field is 
emphysematous The trachea is displaced to the right \ moderate amount 
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ol iipiodol rennui‘> m iIk right upper lobe ^s \ result of tlic prcMous pneumo' 
nourajilu ’ (Figurts 1 uul i ) Broncho^topic examination on Max 7, 191S 
rtxcikd * Die triclu i is displaced to the right as ib the right bronchus 
Ihc right upjier lobe bronchial orifice is xisuah/ed x\itliout difiicultx At 
the le\c! of the middle lobe broncluis the lumen is almost obliterated, the 
result o) m exlribronehi i! lesion which is producing compression There is 
no ibnormil secretion jiresent nor is there am inilammatorx change in the 
mueoM 1 he ohserxatioiib suggest in extrabronchi il lesion which is producing 
eomi>ression sienosih with deformitx of the right bronchus, beginning at the 
kill of tJie middle lobe ’ 

Diagnostic pneiimolhor ix on the right side was iltempted, but was un- 
sueeessiul prtsuniibh due to pleural adhesions On Max lo, 19^8 an aspira- 
tion biopsx was done but no cellular elements were noted m the material 
obt lined \s on the prex lous admission, temjierature and pulse had remained 
norm li 

Exjiloratorx thorieotomx was igain adxiscd and the patient consented 
On yi~\\ 27 Dr Howard Bruishiw performed the operation under 

endoiraehe il cxclopropane-ether-oxxgen anaesthesia \ curxed scapular 
incision w IS made ,ind the fourth and fifth ribs resected A. small amount 
of clear Jluid was encountered on 0 [)eiiing the pleural cax itx \ dense, broad 
adJiesion was jircsenl between the apex of the riglil lung and the anterolateral 
clicbt wall \ few other adhesions were present When the lung was freed 
a large mass was felt in its upper jiortion It was stonx hard and the pleural 
surface oxerhiiig it was coxcred 1)3 i graxish exudate Grossh it appeared 
to be a txpical jnilmonarx carcinoma A few small nodes were felt about 
the hihim of the lung and dong the trachea Total pneumonectomy xxas 
performed The major incision was closed tight!} and drainage established 
b\ means of a tube through the sexenth interspace \t the end of the opera- 
tion a jincumothorax was discoxercd on the left side The air was at once 
remoxed The patient was placed in an oxxgen tent and the intercostal tube 
attached to a suction pump with 3 cm of water ncgatixe pressure A trans- 
fusion of citrated blood was gixcn and continuous intraxenous glucose-sahne 
started Pneumothorax recurred on Uie left side and the patient died as the 
air xxas being withdraxxn 

The pathological report of the excised lung bx' Dr Baxter Crawford folloxvs 
“The pleural surface of the lung is thickened and ragged The entire lung 
contains much black pigment and the upper three-quarters of the upper lobe 
is solid and nodular On section this is composed of dense, consolidated 
black tissue Small areas have broken down The remainder of the lung 
contains a moderate amount of pigmentation and of fibrotic foci ” 

Histolog} The Jung parencli)'’ma in the consolidated area is entirely re- 
placed bx dense fibrous tissue in xxhich there is a large amount of black pig- 
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mcnt 1 he filirous ti'^svie is m the form of small nodules in areas which form 
h\ahm/ed foei In other areas the connectne tissue is more cellular Onh 
a few atrojihied bronchioles and air \ elides are ohserecd m the tissue \t 
the apc\ there is marked thickening and fibrosis of the jdeura 1 he small 
hbrotic nodules arc suggestne of silicosis 

Diagnosis \ntliracosilicosis with e\tcnsnc fibrosis and consolidation 
'\ulops\ (summar\) Pulmonare anthracosis and fibrosis, localized, left 
apc\ Chronic rheumatic endocarditis 

DISCUSSION 

Whether the incidence of careinoma of the lung is increased in pneu- 
monocomosis is a debatable question, although the majorilt of obseraers 
to-daa feel that careinoma does not occur more often in the jmeumono- 
coniotic than in the normal lung ] he often quoted example of the 
high incidence of pulmonan carcinoma in workers in the Schneeberg 
and St Joachimstal mines is based on a misinterpretation of the facts 
According to Saupc (2) the actiological factor in these cases is not the 
inorganic dust but the radioactne substances in the inhaled air Vor- 
wald and Karr (3) in a stuch of autopsies at Saranac found a percentage 
of pulmonarx tumors of 0 074 m silicotics and of 0 014 in nonsihcotics 
Ihet quote the following figures from the miners Phthisis Medical 
Bureau, South Africa 




1 stiirrROF 

1 \tTorsii:s 

' SlMBEROr ' 
CARC1S0M\ 

or Tnr ling 

rCR CESI 
C\SCI\OM\ 

Miners with silicosis 


' 1,43S 

10 , 

0 70 

Jliners without silicosis 


' 1,679 

12 

0 71 

Jlnles nc\er underground 


1 1,393 

13 

0 9o 


These figures indicate that pulmonar\ carcinoma is an unusual compli- 
cation of silicosis 

In the occasional case in w'hich carcinoma develops as a complication ot 
pneumonocomosis the diagnosis is difficult The sx mptoms and radio- 
logical findings of the primarx disease maj cloud or completeh obscure 
those of the carcinoma It may be impossible to prox e the presence of 
carcinoma in an indixndual in which it is suspected, except at autopsx 
Bronchoscopy is invaluable but is not infallible X-rax studies max 
be of no help, as the increased hilar shadows of adxmnced silicosis max 
be mistaken for carcinoma Gut (4) reported a case in which X-rax 
observations indicated the presence of a bronchogenic carcinoma 
Shadoxx^s in the other lung led to the belief that metastatic lesions were 
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toms and the absence of haemoptysis are suffiaent evidence to rule out 
caranoma 

In none of the reports on the roentgenological appearance of pneumo- 
nocomosis have we found a description of a single, enlarged hilar shadow, 
producing bronchostenosis and lobar emphj'sema and showing no evi- 
dence of nodular shadows in the rest of the lung fields We must take 
exception, therefore, to Gardner’s statement that one is not justified in 
diagnosing sihcosis unless nodular shadows are seen 

SXmMARV AND CONCLUSIONS 

A case is presented that illustrates the difi5culty that sometimes anses 
in the diagnosis of mtrathoraac lesions, and also emphasizes the fact 
that the accepted criteria for the recogmtion of pneumonocomosis need 
some revision The symptoms of both diseases may be verj’^ similar 
True, haemoptysis is seen more often m caranoma but the presence or 
absence of a single sjTnptom cannot be made the sole basis of a diagnosis 
Neither pulmonary caranoma nor pneumonocomosis respond to roentgen 
ray therapy We beheve, with Overholt, that, until the attitude of the 
medical profession toward exploratory thoracotomy approaches that 
which is current toward exploratory laparotomy, mistakes will happen 
It wiU be only through the accumulation of experience m direct observa- 
tion and palpation of pulmonary lesions that thoraac surgeons mil be 
able to recognize pulmonar}’^ caranoma as easily as the experienced 
abdominal surgeon is able to recognize, for example, caranoma of the 
colon Thoracic surgery has advanced to the point where the chest 
may be opened, if not with impunity, certainly with a reasonable assur- 
ance of safety 
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AN UNUSUAL CASE OF TUBERCULOSIS OF THE SPINE 

THEODORE T EOX,* MICHAEL S BORMAN* and SAMUEL SINBERG* 

The diagnostic criteria of tuberculosis of the spine are usually based 
on the late manifestations of the disease 

Ornstem and Ulmar cite a number of instances where even in ad- 
vanced cases of tuberculosis of the spine the roentgenographic findings 
were negative The case to be reported illustrates the difficulty of 
making the diagnosis when the suggestive roentgenographic evidence is 
that of fracture rather than that of an inflammatory process 

Case Report 

F iv , a 25 year old colored male, was seen on January 27, 1937, givmg a history 
of ha\mg sustained an injury to the spme on September 15, 1936 While 
carrjTng a crate of carrots weighing 150 pounds on his head, the patient slipped 
on tlie sidevalk and struck his back against the curbstone The injury was 
sustamed with the spme in extension rather than m flexion He was able to 
get up and walk, but did not report to work on the foUowmg day because of 
pam He consulted a private physiaan who treated him palhatively until 
November 11, 1936 Following this he went to a hospital where roentgeno- 
grams taken on November 19 showed no evidence of disease m the lumbar 
spine He received symptomatic treatment with no improvement in his com- 
plaint of low back pain Stereoscopic plates were then taken of this area 
(February, 1937) and the roentgenologist reported a break m the outlme of 
the upper posterior border of the body of the third lumbar vertebra, suggesting 
an incomplete fracture at this site 

Our own exammation indicated that there was no deformity of the spine, 
but that all motions of the back, especially lateral motions, were limited 
There was spasm of the spmal muscles Tenderness was present over both 
sacroiliac joints, over the sacrolumbar area and over the lumbar spinous 
processes Our roentgenograms showed a free, roughly triangular fragment 
of bone, measuring 1 5 cm in its long diameter, at the superior and posterior 
part of the third lumbar vertebra It was displaced slightly upward Al- 
though this IS a rather atypical site of fracture of a lumbar vertebra, it was 
mterpreted as an incomplete fracture (S S ) It seemed that this part of the 
vertebra might have been injured by the fall in extension He was placed in 
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tfctuni on a Ilradford frame rt fht time of Jm, firit adinr'ion to the d 

for Joint ^ on March (i, I‘)?7 On Afarch 18, a pi isitr of parK pel ei 

)va' applied lie v,ai rtlicccd of In*, pain for the tno'it p-rt In the ‘aipixirl of 
the jacket and liter a brace and In diathernu trcaln’tnt'i iJul! pun \,a'; 
nnifUme prr 'ciil in rune ncalhtr and on effort There w.c^alwacs a •'h/jht 
rtMdual imi'-ck 'prm and '■ome hnntation of motion, t<!ptcm!K in hltrai and 
forvard iltxion The rocnlpino, ram of Aiipii't 21, Idu irdinted hflinj^of 
the ‘iiipjin'^ed fracture of tht third lumbar eertebra Ihtrt va'i^omc nurov- 
inj’ of the adjartnt intcr\trltbral dne and o-tcoporosis of the bode of the 
afTicted \i rttbra 

On ‘^cjittinbcr 8, one etar aftir the original injure, the patient vuis 
‘^cen at hn home becati^^c of '•titrt headache and coniitin," for a period of 
cipht da\s Thi"! had been prtccdid In intermittent headache for two vttl s, 
and a fechnj,' of poor health Ik w is semistuporous but could be aroused to 
ansverquenmns lie was then somei hat incoherent T he princip d findintts 
were a temperature of 100 1°!', nuchal ngidit), photophobia and bilateral 
Ktrnijt and Ilrud’insl i sipns He vas irnmediatcK hospitahrcd vith a diag- 
no-iis of meningitis All deep rcPt'-cs vtre lujicractne The Ilabinsl i sign 
was negatne A bilucrai low grade p-’pilloedenn vas noted fhcrc were 
no tub‘'rclcs seen in the fundus Spin.] tpp on admission showed a clear 
fluid, with 171 hmphocvtcs per cc 

\ roentgenogram of the chest on September 11, 1037 eliscloscd mdieidual 
and conglomerate parcncln rnatous lobular inf.ltrations scattered throughout 
the right lung and the upper third of the left lung This was considered to be 
due to a parcncln rnatous tuberculosis \ similar rocntgcnographic examina- 
tion of the chest on September 20 showed that throughout both lungs there 
was a condition whicli resembled somewhat the carh stage of miliarj 
tuberculosis 

\Mule in the hospital, the patient ran a temperature ranging from 101® to 
10-1 2°r , the average temperature being about 102 6°r Tlic pulse rate was 
between 100 and 140, reaching 150 antemortem The patient was markcdlj 
restless, requiring intravenous sedation bv sodium amvtal He could take 
onlj fluids and vomited frcqucntlj He was incoherent and poorlv oriented 
Spinal taps were done as a therapeutic measure under c\ ipal anaesthesia On 
September 19 the patient became scmicomatosc, developed locahrcd muscle 
twilchings of the extremities and had brief spells of hiccoughing He died on 
September 23, 1937 

Figs 1A and IB Anleroposlcnor and Jalcral \jcns of the lumbar spine show area of 
destruction which was mistaken for fracture 

Fig 2 The sagifall> cut autops> specimen showing the areas of caseation m the second 
and third lumbar vertebrae 

Fig 3 Lateral roentgenogram of tlic autopsj speamcn 
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On Account of the demonstration of tubercle bacilli in the spinal fluid of 
September 14, it ^^as thought that there might CMSt a relationship between 
the trauma sustained a Near before and the present clinical picture Roent- 
genograms of the lumbar spine were repeated on September 18, 1937 and 
interpreted by Dr M M Pomeran? as follows There js no }v3phosis or 
scoliosis There is a slight narrowing of the intervertebral disc between the 
bodies of the second and third lumbar vertebrae In the right half of the bod}' 
of the third lumbar n ertebra, immediate!} below its superior surface, an abscess 
ca\itN appro\imately one inch in diameter is noted The margins of this 
ca\ it\ are slightly sclerotic The anterior part of the invoh ed vertebra show s 
no specific alteration There is no collapse of the \ ertebra nor anv significant 
atroph} There is a shglit bulge in the psoas muscle on the right side Con- 
clusion destructive process imohing the second lumbar vertebra which has 
not the tN pical appearance of a tuberculous process 

Although roentgenographic evidence was not conclusive, chnicallv, one felt 
sufficienth certain of a causal relationship between the injur} and the mihar} 
tuberculosis so that a medical examiner’s necrops} was insisted upon The 
following pertinent findings on postmortem examination were reported The 
lungs showed no calcified h'mph nodes or primary complex hlihar}' tubercles 
were present in the liver, the adrenal glands, the spleen and kidneys An 
isolated, xellowish, subintimal nodule W’as seen in the thoracic portion of the 
aorta The dura w’as adherent to the pia and arachnoid and brain substance 
b} a plastic exudate in several areas over the convexit} anterior!} The pia 
and arachnoid were oedematous, and studded with numerous pin-head and 
several somewhat larger w'hitish and \ellowish nodules The largest of these 
attained the size of tuberculomata, one measuring 0 5 cm in diameter Similar 
findings, but to a lesser degree, W'ere observed in the region of the base of the 
brain Superficial!} , within the substance of the left occipital lobe, two larger 
yellowish foci were noted, w'hich had softened cores and appeared to be tuber- 
culomata One of the foci x\as present infenorh and the other supenorlx 
The posterosupenor part of the third lumbar x ertebra was destro}ed 
and replaced by x'ellowish-white, caseated material Moderate osteosclerosis 
w'as present about this caseated area The adjacent second lumbar x ertebra 
showed a x'ery small area of destruction at its posteroinfenor part The ab- 
scesses within the two bodies communicated by a narrow zone betw'een the 
dura and the posterior surfaces of the bodies The vertebral bodies w'ere not 
compressed The intervertebral disc was siighth narroxved There w’ere 
bilateral psoas abscesses No ex idence of fracture was found, old or new A 
roentgenogram of the sectioned body show'ed no fracture line 

Microscopical examination confirmed the gross findings in all details 
Of particular interest xvas tlie finding of txvo tubercles m a ni} ocardial section 
The mtimal aortic nodule xvas apparentlx a tuberculoma A tubercle xvas 
found in the pancreas 
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This case presents two points of interest, diagnostic and medico-legal 
Trauma is a frequent cause of back pain Roentgenography is a valu- 
able diagnostic adjunct in diseases of the spine In this case, the 
interpretne abiliU of clinicians and roentgenologists failed and the 
patient was treated for fracture of the spine for one year Where 
diagnosis b\ roentgenogram is not definite and conclusive, the possibility 
of an inflammatory lesion should be considered This should have been 
suspected earlier in this case because of the persistence of muscle spasm 
and limitation of motion, in the presence of an atj^pical roentgenographic 
picture The site of ln^olvcment was not typical for fracture nor for 
tuberculosis 

Since this w as a compensation case, the finding of tuberculosis added 
a complication to the legal aspect (which, ultimately, w'as decided in the 
patient’s favor) 


CONCLUSION 

A case is presented to demonstrate the difficulties in making a diag- 
nosis of spinal tuberculosis, when X-ray studies are inconclusive The 
diagnosis of the initial lesion w’as not made until the occurrence of 
miliar}’’ tuberculosis and tuberculous meningitis 
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TOMOGRAPHY 

With Special Reference to Its Value In the Diagnosis of Pulmonary Lesions 
J B McDOUGALL* and J H CRAWFORD^ 

1 INTRODtrCTION 

The concept of radiology has -mdened considerably since the discover)'^ 
of X-rays by Roentgen in 1895, and the advances made m this subject 
have been no less than in other branches of medicine and science dunng 
this period The services rendered by radiology to the art of diagnosis 
are paralleled only by those of anaesthetics and antisepsis for treatment, 
so much so, that it is impossible to visuahse modern medicine, as we 
know it, without this acquired aid 

Alban Kohler, m the preface to the most recent edition of his monu- 
mental book, enumerates twenty subdivisions of the field of radiology, 
ranging from amniography to venography which he had been compelled 
to omit from his volume — a stnkmg mdication of the remarkable in- 
crease in the extent and techmque of modern roentgenology Almost 
every organ of the body has been brought withm the scope of the radiol- 
ogist, and the advances which have been made in the reproduction of 
even the finest detail of soft tissues are eloquent testimony to the success 
of workers in this field 

The particular problem of the chest has always been of some difficulty 
owing to the presence of the bony structures formmg the thoracic cage, 
and it was as a contnbution to the solution of this problem that tomog- 
raphy, that IS, the reproduction of layers of the chest, was devised 

2 THEORY OF TOMOGRAPHY 

i Sources of difficulty tn the interpretation of a skiagram of the chest 
In radiology it is well known that there may occur a diminution in the 
translucency of normal lung tissue by reason of thick scapulae, well- 
formed pectoral muscles, the mammary gland in females, or a large 
thymus gland in children More important than any of these factors, 

J Medical Director, Preston Hall Sanatorium, Kent, England 

» Assistant Medical Director, Preston Hall Sanatonum 
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however, is the presence of the nbs, the shadow of which covers about 
two-thirds of the lungs This simple fact is not often appreaated Thus 
we have a translucent organ, the lung, enarcled by much less translucent 
parts, not only do difficulties of supenmposition anse, but for adequate 
penetration harder rays must be used than those which would be suitable 
for the lungs themselves 

Further difficulties in the mterpretation of the ordmar}’- anteropostenor 
film of the chest are due to the supenmposition of the structures within 
the lung itself Shadows of blood-vessels, bronchioles and alveoh are 



superimposed, and give nsc to sharp contrasts which maj be wrongly 
interpreted as being due to pathological lesions ^^fficn one recalls that 
the usual “flat” film of the chest is simply the product of the shadows of 
all the structures winch lie within the clTcctnc cone of ra\s dunng the 
exposure, it becomes cxidcnt that the anal} sis and interpretation of the 
final picture ma\ often be difficult, and, in some cases, c\cn misleading 
Figure I (adapted from Chaoul) gi\cs a simple illustration of the super- 
imposition of foci situated at different depths in the chest, small lesions or 
structures which lie in the path of the shadow cast bv a large, dense 
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lesion are entirely covered and lost, and in this way it is possible for the 
shadow of a cavity, for example, to be quite obliterated Any method, 
therefore, whereby laj-ers of the chest at previously determined depths 
can be photographed places at our disposal the means for exact represen- 
tation of pulmonary lesions, with a consequent gam in accuracy of diag- 
nosis And as far back as 1921, Bocage attempted, with only limited 
success, to produce an apparatus which would satisfy these requirements 
and reproduce a lung-section free from superimposed shadows 

2 Advantages of tomography over stereoscopy Before going on to a dis- 
cussion of the geometrical principles of tomography, it may be of value to 
consider the question of stereoscopy as an aid toward the eluadation of 
intrapulmonary lesions We wiU readily admit that by the use of 
obhque films, or stereoscopic films, the expert radiologist is often able to 
obtain a greater degree of differentiation than is possible with the usual 
dorsoventral picture, but, even so, free and isolated vision of different 
foa IS only produced to a limited degree Furthermore, the fact that a 
large number of people cannot see stereoscopically limits its practical 
value and mihtates agamst its wide adoption The fact has to be recog- 
nized that, despite many attempts to stimulate and maintam interest 
m stereoscopic work, this method of investigation has never been very 
widely adopted, and it is our experience that tomography reveals with 
clanty lesions which are difficult to demonstrate by the other methods 
enumerated above 

3 Geometrical principles of tomography The fundamental idea of 
- photographmg sections of the body, as introduced by Bocage, is to 

coordmate the motion of the tube and the film around an object which 
r emains fixed durmg the exposure Objects on the particular plane 
which IS m focus are thus constantly projected on the same point of the 
film, while objects lying in any other plane (not in focus) throw their 
shadows on different points of the film, as a result of this contmuous 
movement or “wandering,” effacement of the shadows is produced The 
greater the distance of these points from the cross-section m focus, the 
greater is the degree of their erasure 

Figure 2 shows how this takes place Ti and T 2 represent the initial 
and final positions of the tube durmg the exposure In the imtial 
position Ti, the image of the object, a-b, is projected to ai-bi on the film, 
m the final position T 2 , the image is projected to a 2 -b 2 , but m the time 
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that the tube has moved from Ti to Ts, the film has moved from position 
1 to position 2, and thus the image of a-b falls on the same two pomts 
of the film On the other hand, the point P, tying in a plane which is not 
m focus, is projected to difercnt points on the film durmg the syn- 
chronized movement of the plate and the tube, and thus at no time is it 
exposed for a sufficiently long penod to produce an image 
Starting from the geometncal proof of this idea, Bocage believed that 
the longer and the more complete he could make the excursion of the tube, 



Fig 2 IllustraUng the principle of tomography showing "wandering” of pomts not m focus 


the more effective would be the effaccment of shadows of objects above 
and below the particular section to be reproduced In this he was 
followed b} later workers in this field, particularly Bartelmk and Valle- 
bona, w ho, as a result of a mistaken geometncal approach to the problem, 
suggested that the tube should move along an Archimedean spiral 
(Bocage), a sinus line (Bartelmk), or some other tjpie of curve which as 
nearly as possible would produce effaccment of unwanted shadows 
But such a motion, that is, around one axis, is only adequate for the 
representation of small fields, for the photography of a large area, move- 
ment around two axes becomes necessary 
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With such methods of moving the tube the apparatus becomes in- 
creasingly complicated, and long exposures were found to be necessary. 
Furthermore, difficulties arose with the Potter-Bucky diaphragm as 
a result of which the film became partially shaded by the grid elements 
of the diaphragm. The loss of time in exposure caused by these dia- 
phragm shadows could only be avoided by imparting a complicated 
motion to the diaphragm, similar to that described by the tube, and the 
final result was that the apparatus they elaborated was hardly practicable 
for routine X-ray work and consequently failed to be adopted. 

3. DESCRIPTION OE PRESENT APPARATUS 

In the modern tomograph apparatus, constructed in 1935 to the plans 
of Grossman and Chaoul of the X-ray department of the Charite Uni- 
versity Clinic of Berlin, the motion of the tube has been considerably 
simplified and the use of a diaphragm made possible. 

Figure 3 is a photograph of the apparatus, showing the tube in the 
initial position of the pendulum. The machine, as manufactured by the 
Sanitas Electrical Company of Berlin, and as used by us, consists essen- 
tially of a two-armed pendulum oscillating about a horizontal axis. To 
the upper and longer arm, which is above the table, is attached a sup- 
porting lever for the tube. To the lower and shorter arm, below the 
table, is attached a rectangular holder which contains the Potter-Bucky 
diaphragm and the film-holder. The tube-container may be moved both 
vertical!}'- and horizontally. The difficulties with the diaphragm in the 
early types of apparatus noted in. the preceding section are avoided by 
moving the tube in a plane perpendicular to the layer to be radiographed. 
This is achieved by arranging that the plane of the middle-grid element 
coincides with the plane in which the focus is moved. The pendulum 
itself is fixed to a block, which is suspended between a stand of two posts 
in such a way that the block can be moved up and down and fixed in 
any desired position. Above the tube, and attached to it, is a pulley 
system running on an arc. The fixation block contains a graduated scale 
by means of which the extent of the swing of the tube is controlled. 
The pendulum is pulled over to the initial position at one end of the arc 
by releasing a pin in the centre of the block. 

■I. TECHNIQUE OF EXAMIN.-VTION 

1: Procedure: Tomographic investigation should only be used after 
having completed the routine radiological examination of the patient by 
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means of screening and the usual X-rav pliotograpli The dcjith of the 
patient’s chest is measured in full inspiration and the calculations are 



Tig 3 The tomognph 

made for the sections of the chest required It is at once apparent that 
the number of sections which mae be reproduced is limited onl}" by the 
depth of the patient’s chest, but the question had to be settled, not least 
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from the wmt o! Ma\ of tcononn and (he time at one’s disposal, as to 
the numbir of tomo|;r.nns to he taken in carli ca^jc to provide adequate 
chatrnoctic information Follow ing the practice of Cliaoul, w e take three 
pliotograph':, ns follow <=, as a routine in each case 

/ 1 c I'dl, tint IS, about 7 cm from the front of the chtst-wall 
r ’./c , a. tint IS, about midwav between the front and the back, this 
us'-slH coTesj>onds a})provimatch to the level of the hilum of the lung 
J IX 'jj/, that IS, about 7 cm from the back 

Should the distribution of the lesion he such that it is advisable to take 
further sections, it n, our practice to take preniedian, prcdorsal and post- 
dorsal pholograjilis at depths of 2 cm m front of or behind the cor- 
responding main sections enumerated abov c It is only rarcK , how ever, 
that as main sections as this have to be taken to establish the site and 
distribution ol the lesion 

3 he distances required for the three standard sections having been 
obtained, the tube is adjusted to the required licight and then swaing 
o\ cr to the initial position at one end of the arc The cassette is placed 
in position on the tilm-holder, the diaphragm is set, and the madiine is 
tlicn rcadv to take tlie rcauircd photograph 

2 PflsJ'oii of lie faltcut 3 he position of the patient vanes according 
to the photograph to be taken For an ordinarv frontal cross-section of 
the dust, the lube should move in a direction parallel to the body avis, 
thus the patient lies in the long avis of the table In the case of lateral 
sections, the direction of the tube must be transverse to the bodj', this 
IS achiev cd b\ hav ing the patient lying across the table The importance 
of this lies m the fact, first pointed out bj Grossman, that the tomograph 
gives blurnng in one direction, and, to ov^crcomc this, it is necessary to 
move the tube in a direction perpendicular to the direction of the 
shadows 3his requirement is satisfied bj adjusting the position of the 
patient m the manner desenhed above 

3 Exposure and icchntcal considerations The time of exposure is 
usuallv one second for taking section photographs This may appear to 
be a long penod, but cvpcnence has shown that it is with this time of 
exposure that the best results arc obtained The voltage and strength 
of the current are varied for the diflcrent sections to be taken For 
ordinar)^ frontal sections, a 6-kilowatt tube is ample, but for lateral sec- 
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tions a 10-kw tube is necessar}* The optimum \oltage and current for 
the frontal sections is 60-d5 k\ with 70-150 ma , working at a distance 
0 90 to ISO metres between the section and the film For lateral 
photographs, ^oltages between 80-90 kv are used with a current of 150 
ma , the time of exposure being the same 
Voltage and strength of current ma\ be altered m different cases 
according to the thickness of the patient and the densih of the lesions 



^ 11 tdih of sccliof In the apparatus of Bocagc, the stratum of the 
bod% whidi was photographed was cxtremclj thin and was rcalh of little 
xaluc from the point of mcw of diagnosis Chaoul has modified this in 
the app'>ratus desenbed abo\e, and, as a result, a stratum of an) desired 
thickness mi) be reproduced Actualls , the thid ness of the cross- 
section \ancs with the extent of the arc ^desenbed b) the tube— the 
greater the arc the thinner is the la) cr, and the smaller the arc the thid cr 
IS the la\cr —so that when the arc is at its minimum (that is, ml), and 
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the tuljc doc5 not ‘iuing at all but rcmainb at rest, the section ^\lllch is 
then reproduced compn^cs the entire thiclaiess of the cliest and is really 
not T ‘'section ’ at all lliat is to saj, the tomograph apparatus is 
then being u-^cd as an ordinary radiographic machine and thus takes the 
usual X-ra\ photograph of the cliest 



(I) U) 


Tig S To slio \ rchtionship bcU^ccn degree of erasure and angle of clongaUon 

Figure 4 IS a gcomclncal representation of the proof that the thickness 
of the section depends upon the angle of the arc described by the tube 
The plane P represents the section in focus, T is the path of the tube, and 
F the position of the film, with S as the thickness of the section The 
vanation in S is clearly brought out in positions I and 2 The degree of 
effacement of unwanted shadows, and consequently the clarity of def- 
inition of the picture, is also dependent upon the angle of elongation, as 
IS shown in figure 5 
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Position 1 shows the projection of a point D which is above the section 
in focus, to determine the degree of effacement of this point, the distance 
C 1 -C 2 (representing the projection of an object m the centre of the plane, 
on to the centre of the film) is subtracted from the distance Di-Dj, and 
IS given by E in the diagram In position 2, where the angle of elonga- 
tion is diminished, the degree of erasure is much less 

5 TOMOGRAPHY OF THE NORMAL LONG 

1 Anatomical introduction Before discussmg the appearance of 
layers of a normal lung, as revealed b}’' the tomograph, it will be of value 
to describe the anatomical distribution of the pulmonary vessels and the 
bronchial tree 

(a) The pulmonary arteries According to Gray’s Anatomy (23rd 
edition), the puhnonarj’- artery is about 5 cm m length and 3 cm in 
diameter, and anses from the conus artenosus of the right ventricle 
It then runs upward and backward, passing at first in front and then to 
the left of the ascending aorta to the level of the fibrocartilage between 
the 5th and 6th thoracic vertebrae, where it divides into nght and left 
branches of nearly equal size 

The nght branch runs horizontally behind the ascending aorta and 
supenor vena cava, but m front of the right bronchus to the root of the 
nght lung, W'here, according to W Felix, it hes between the epartenal and 
the hyparterial bronchi, it then proceeds to divide into three branches, as 
follows 

( I ) Two branches to the upper lobe, running m front of the epartenal bronchus 

( II ) One branch, the mam one, to supply the middle and lower lobes, this runs 
underneath the hypartenal bronchus 

Even the further ramifications of these vessels have a certain degree of 
regulanty, despite individual variations, and it is possible to identify the 
following peripheral distnbution m the right lung 

( l ) In the upper lobe, three vessels, namely, ventral, apical and dorsal branches 
( 11 ) In the middle lobe, three vessek, namely, one dorsal and tno ventral 

(m) In the lower lobe, three superficial branches (ventral, median and dorsal), 
and one deep branch descending along the mediastmum 

The left pulmonary artery runs honzontally m front of the descend- 
ing aorta and the left mam bronchus to the root of the left lung, where it 
divides into tw'o main branches for each lobe of the lung Here again. 
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the larger vessel is the branch to the lower lobe The peripheral dis- 
tribution to the lobes of the left lung is as follows (after Greineder) 

(i) In the upper lobe, five branches may be traced, namely, dorsal, apical and 
\ entral brandies, and two branches to the lingula 

(n) In the lover lobe, three superficial branches, namely, dorsal, apical and 
ventral, and one deep branch descending along the mediastinum 

The description given above, in rvhich each lobe has a principal 
vessel dividing into several branches, is true for the great majority of 
cases, but a so-called aberrant t) pe has been described in which the lobes 
are supplied by several branches entering them at different points 

(b) The puJvwuarv vents These are four in number, two from each 
lung, and are formed bj^ the joining together of venules coming from the 
capillar} network on the walls of the alveoli of the lungs One vessel is 
formed from each lobule of the lung, and these vessels, uniting suc- 
cessively, form a single trunk from each lobe, three from the right lung 
and tvo from the left, the vein from the middle lobe of the right lung 
generall} unites vith that from the upper lobe, so that ultimately two 
^ eins, a superior and an inferior, leave each lung, but occasionally the 
three veins on the right side remain separate At the root of the lung, 
the superior pulmonarj'- vein lies ventrally, in front of, and a little below, 
the pulmonary artery and the main bronchus, the inferior is situated at 
the lowest part of the hilum and on a plane posterior to that of the 
supenor vein It is only in the internal portion of the lungs that the 
veins accompany the arteries and bronchi, toward the surface of the 
lungs the veins pursue a separate course and run in the connective tissue 
septa between the small lobuh, while the arteries ramify m the actual 
centre of the lobule 

(c) The broncht The bifurcation of the trachea into the two bronchi 
occurs at the level of the upper border of the 5th thoracic vertebra 

The right bronchus is wider, shorter and more vertical than the left, 
and is about 2 5 cm long, entering the right lung nearly opposite the 
5th thoracic vertebra The azygos vein arches over it from behind, while 
the right pulmonary artery lies at first below and then in front of it 
The peculiarity of the right bronchus is that it gives off an eparterial 
branch, so called because it arises above the right pulmonary artery, 
it supplies the upper lobe of the nght lung The continuation of the 
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main bronchus is knowm as the Inpartcrial branch this passes below the 
arter}' and divides into two branches for the middle and lower lobes of 
the lung respective!) 

Ihe left bronchus is narrow'cr but longer than the right, being nearly 
5 cm long, and enters the hilum of the left lung opposite the 6th thoracic 
vertebra, passing beneath the arch of the aorta Ihe left pulmonar) 
artery lies at first abo\e and then m front of it, there is no cparterial 
branch to the left bronchus 

2 Description of a tomogram of a norma! lung Figure 6 is a tomogram 
of the lung of a nonnal healthy adult, taken through the le\el of the 
hilum, that is, a median section 1 he first feature which will be noted 



Fig 6 Tomognph of norm'll lung 


IS the absence of the nb-shadow's over the lung area, it is onh at the 
lateral margin of the thorax that small parts of the ribs are \ isible w here 
they have been cut by the section 

The lung field appears as a uniform background traversed bt the 
radiating pulmonary structures coming from the lung root It will be 
observed that the tomogram, in comparison with the usual t)pe of 
skiagram of the chest, gives a slight loss m definition, but this is not of 
such a degree as to detract from its value m diagnosis The cardiac 
shadow shows no material difference from that seen on an ordinary X-ra) , 
except that its transverse diameter is clearly greater on the ventral 
photograph than on the dorsal by reason of its anatomical situation 
The trachea, however, show's up wuth considerable clarity as a trans- 
parent strip running dowm to its bifurcation, and the bronchial divisions 
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ma\ be traced to their peripheral ramifications, the main bronchi, in 
contrast to the piilmonar> \csscls, sho%\ up as transparent structures 

On the right side the opart cnal and h\ partcrial divisions of the bronchi 
nn\ be identified, with the shadow of the piilmonare artery between, 
and the continuation of this \csscl to the lower lobe can be followed 
Vccompain ing this branch is the bronchus to the low or lobe, and on the 
meiiial side of this, between it and the cardiac margin, is the shadow of 
the \ ein running to the lower lobe In a dorsal-section photograph, the 
deep descending branch of the pulmonar\ arter\ mae be identified close 
to the mediastinum In the upper lobe, the \arious branches of the 
irter\ ma\ be clearh seen two running in a vertical direction to the 
apex and one more or less transa crseK 

On the left side again the distribution of the vessels maa be follow'cd 
aaithout difiiculta In this film, an interesting feature is the presence 
of a small calcified la mph node in the right upper zone, w ith a second one 
at the hilum 

Greinedcr has published a senes of lateral tomograms of the normal 
lung which arc of particular value in showing the relations of the struc- 
turi s at the hilum Considerable care is required hoavca'cr, m the inter- 
pretation of these pictures, but ccrtainla structures which normally are 
neacr or at best onla indistiiictla , seen are rca'caled avith astonishing 
clanta 

6 TOaiOGRAPHY IN PUIMONARX LESIONS 

I The auah’sis of gross disease In discussing the a'aluc and significance 
of tomographa in pulmonary cases, a\'c shall begin avith taa^o cases m 
aaliich the ordinary dorsovcntral skiagram rea’^ealed a gross lesion avhich 
normalla aaould haae been considered to portray a certain pathological 
process, but which, in fact, entirely failed to give an accurate representa- 
tion of the exact nature and distribution of the lesion The ordinary 
skiagram aaas not lacking in technical efficiencj , but, because it can only 
show a summation of all the shadows coming wnthin the area of the rays, 
it necessarily failed to give an exact conception of the disease It is true 
that those phx sicians and radiologists who regularly adhere to Osier’s 
dictum, and follow up their cases to the postmortem table, are soon 
made aw are of the considerable degree of disease that remains unrevealed 
b^ the X-rav machine, but it is only too common to find the belief that 
the X-ray picture is infallible, and the final arbiter of the patient’s des- 
tinj And if tomography wnll serve only to demonstrate the wealth of 
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disease \\lnch ma\ he unsiispccltd, and thus to provide a useful cor- 
rective to our former opinions, it will ha\c served its puqiose 

Co'ic 1 Figures 7a, b, c and d give a scries of films of a patient, 
SAB, admitted to Preston Hall Sanatorium 

Figure 7a is the usual dorsovcntral skiagram taken on admission 
The right lung shows an evtensivc diffuse lesion mi oh mg the upper and 
mid zones, and appears to be of a highlv actnc tipe, there is, however, 
no definite indication of cavitv-fomiation 1 he left lung reicals a large 
cavitv m the upper lobe, with two stout fibrous bands traversing the 
lower portion of the caviti , o\er the remainder of the lung there is ex- 
tensive infiltration with the eharactcnstic “fluffi ” appearance of exuda- 
tive disease 

Figure 7b is a ventral tomogram of the same case, taken 7 cm from 
the front of the chest It will be observed how clearh the trachea is 
revealed, even the laiwmx standing out with extreme clariU, and both 
the thjroid cartilage and the cncoid cartilage are casih identified, 
together with the narrowing produced b\ the xocal cords On the 
original plate (though not, perhaps, on the reproduction shown here) 
the actual serrations produced on the internal surface of the trachea b\ 
the tracheal cartilages niaj be made out without difliculti Taking the 
lung fields, w e find the lesion on the right side to consist, at this level, 
of discrete, scattered nodules over all zones, but most dense at the apex 
Otherwnse, there is nothing definite to be noted in this lung On the 
left side, the cavity is seen to be occup}’’ing almost the w hole of the upper 
lobe ascending to the very apex, but the fibrous bands of the first film 
do not appear, the lower lobe is now' seen to contain a large, irregular 
cavity at the base and adherent to the diaphragm, and above this are 
several smaller cavities, none of which were apparent on the first film 

Figure 7c is a reproduction of the median tomogram, taken niidwai 
betw'een the front and the back of the cliest The trachea is now seen to 
be pulled over to the left side, and, low er dowm, the division into the tw’O 
bronchi may be seen, the hypartenal bronchus on the right show mg up 
particularly w'ell, together w’lth its continuation into the substance of 
the lung The right lung now' show's the genesis of a cavity-system m the 
upper lobe, w'lth several scattered acinous nodules in the mid zone, the 
pulmonary artery is seen as an opaque mass betw'een the eparterial and 
hypartenal bronchi On the left side, the origin of the fibrous bands ma> 
just be seen at the base of the cavity, which remains verj' large and 
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es 8a, b, c, d, e, f and g are reproductions of the tomo- 
ie of F P , a patient admitted for treatment at Preston 
n Whereas in the preceding case the standard four 
irsoventral, ventral, median, and dorsal, were taken as 
discussion, in this case we have taken a larger series 
lany interesting features revealed b} the standard group 
n in the first instance, and also to illustrate the method 
;s of successive sections 

le usual skiagram of the chest, reading this film, one can 
’t lung contains old-standing fibrotic disease of the upper 
Lvities below the clavicle one close to the mediastinum 
OAvard the lateral margin of the lung, m addition, the 
lears to have a knuckle of fibrous tissue wnthin its lumen 
2 , there is an area of recent infiltration ivhich appears 
ight leaf of the diaphragm is peaked and adherent, ivith 
he costophremc angle The left lung shows infiltration 
; over the upper and mid zones, wnth two cavities in the 
pace , the low'er lobe appears free from disease but some- 
latous, and the left leaf of the diaphragm is sharpl} 

hat of the ventral tomogram taken at the usual 7 cm 
The right lung show's a scattered area of patchy con- 
ication over the upper and mid zones, in the low'er lobe 
, well-defined cavity, but no cavities are visible m the 
e nght leaf of the diaphragm show s one adhesion, but is 
luthned Over the left lung, there is infiltration of an 
nvolvmg the upper and mid zones, but nothing more 
w's up clearly, and is seen to be central m position w'lth- 
in 

ivs the premedian section, at a depth of 9 cm from the 
further 2 cm behind the preceding section There is 
ge to be noted on the right side, both the scattered con- 
the lower-lobe caviU showing up more clearly But 

ification of these findings his since been obtained in this case 
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on the Icfl side, the vague infiltration is non being replaced b} definite 
shadows suggestive of cavitation m the upper and mid zones An 
interesting feature is the presence of a triangular area of fibrous tissue 
at the level of the hilum of the lung 

Turning to the next section shown in figure 8d vliich is midway 
betw^een the front and the back of the chest (1 1 cm from the front and a 
further 2 cm deep to the previous section) the first point to be noted is 
the clarity wnth w'hich the trachea is revealed The actual bifurcation, 
w’lth the right and left bronchi and their subdivisions, may be easih 
traced The right lung, in this section shows considerable differences 
from the previous photographs, the thickening of the upper interlobar 
septum is now visible, wuth prolongations of fibrous tissue to the periph- 
ery, and, in addition, an air space is now present in the upper lobe 
w’hich IS suggestive of cavitation, in the lower lobe the small cavit} 
previous!) noted has now' disappeared, and its place is taken b) an area 
of diffuse infiltration In the left lung the cavities in the upper lobe 
are now better defined, and the sharp knuckle of fibrous tissue above the 
pulmonary artery is very prominent 

Figure 8e is a tomogram of the predorsal section, taken a further 2 
cm deep to the preceding level, and now' onlv 9 cm from the back of 
the chest The trachea and portions of the bronchi are still clearlj seen, 
w'hile over the right lung the air space in the upper lobe is increasingly 
well defined, m addition, a cavitv is coming into Mew' close to the me- 
diastinum, but the infiltration in the low er lobe is fading In the left 
lung, a cavit}' which w'as previously not visible is now' coming into view 
in the low'er mid zone 

Continuing a further 2 cm into the chest w e have the dorsal section, 
shown on figure Sf, winch is 7 cm from the back On the right side, tw'O 
air loculi are now' apparent over the upper and middle lobes divided by 
a band of fibrous tissue about the level of the interlobar septum The 
appearances are stronglv suggestn e of a localized spontaneous pneumo- 
thorax Close to the mediastinum, m the inner part of the upper lobe, 
there is now' a w'ell-defined caviti , w hilst o\ er the low'er lobe diffuse 
infiltration is now' visible w'lth the multiple adhesions to the diaphragm 
w'hich w'ere visible on the dorsoventral picture (figure 8a) On the left 
side the cavities in the upper lobe are fading, their place being taken bv 
fibrous tissue, the cavity in the mid zone is now' very well defined 

The final picture, taken as a postdorsal section, 5 cm from the skin of 
the back of the chest, is show'n on figure 8g The air-space m the right 
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\K\v a tliuk walUd (a\it\ in the apical portion ot the nght middle lobe, 
with an ari i of i uil\ dmsi inliltration in the upper lobe On the kji 
'•ui( . tlu pre\ ton>.!\ noted idow m4he mid /one is now clearh a cavil\ , 
and in aildition there are now shaelow'- o\er the iijiper /one which siig- 
Ce^t 1 i\it Uion 1 In'- is eoiilirnud in the dorsal tomogram, where the 
hit iijipir lobe ta\it\ is vh irph tiolmtd 

1 hu-' tlu >e tnnl Knioii eon-i''!'' of ( 1 1 nniltiph ia\ ifKs in the upper lobe 
oi the lilt hint: situateil nuelialh and dor-alK , and f2) caMtalion in the 
middle lobe ot the rieht hum it ibout the depth of the hihim 

' } h ol Iwo ea'-ts will now be described ilhis- 

traiini: the preei*-! lot dmtion ot a ea\il\ whieh was \isiblc on the 
orehnire inte reipo'-te nor tilm of the chest 

t <?e( I I mure" lOa b c and d ire reproductions of a senes of films 

in the e i-e ot 1 \ L the fir-'t of the"e show" a large thick-w ailed cavitc 

below tlu tlivnle on the r/g/;/ "idt Hut the tomogram of the central 

section rexeals the lung to be as \e‘t quite free from disease, the median 

"ection also ml" to rece d am infiltration Ihe dorsal section, how- 
e\er "hows the large c.nitc to be present and also confirms the absence 
of (it"t ise m the other lung 

Tollowing this finding a "uetesstul apicohsis with posterior plombitr- 
tmg was performed 

( ( 2 c< s I lie ne\t case is described because of the interesting loculation 
of the eivitc which is receaied b\ the tomograph, in addition to the 
CAael localization of its site J igurc 1 la is that of the ordinarj skiagram 
of the chest a large chronic thick-w ailed cavity is present m the ng/t/ 
upper lobe with considerable thickening of the interlobar septum below', 
there is also some chronic fibrosis of the left apex The ventral section, 
shown on figure 11b receals the thickening of the septum to be alreadc 
present, with shadows of two cac ities in the nghl upper lobe coming into 
view , note also a bronchus near the hilum sharplj defined in cross-section 

1 he median section (figure 11c) reveals a “double cavity” system w'lth 
a stout fibrous band between, furthermore, the tw'o divisions of the 
epartenal bronchus can just be seen to enter the outer w'all of the joint 
cavitc s\ stem ■* 

<Thc reproduction of the films cm never hope to reveal the various points with that 
accurvev and claritj of detail vvhicli is seen on the original tomograms 
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The dorsal ‘^ot.Uon (fiuuu lid) illustrates how these two cavities in 
the rmhl ujipcr lobe ha\c now fused, with the resultant formation of a 
\er\ l.irtte' ■^umle ia\it\ , a peculiar thickening of the inferior margin of 
this ca\ue mu aUo be noted We luue ob‘;er\ed a similar occurrence 
on a number ol occa'^ioiu ‘•ometimes associated with an actual protuber- 
ance into the lumen ot the ea\ it\ while these jirobabh represent an area 
of proliferation of tibrou'- tusiio we would not like to be dogmatic as to 
their e\acl pathological mterjiretation and mention them simph as 
ha\ins’ been ob^er\ed 

H\ the tune we reach the postdorsal section, shown on figure lie, the 
large ca\it\ has how ewer almost completch faded, thus establishing 
that the main distribution of the lesion in this case is rcalK mcdiallv and 
slmhth posteriori) 

-/ 1 ott’osiriiplt\ in cases foUoaine, ihoraco plasty There is little need 
for us at this stage to stress the diflicultics in ordinary radiological ex- 
amination of cases following extensixc thoracic operations, such as a 
complete parax’crtcbral thoracoplasU In order to penetrate the dense 
fibrosi> which occurs after the operation, a degree of penetration has to 
be used winch leads to a “blackening” effect of llie contralateral side, 
and the basis of comparison w ith the nonoperated side is seriously inter- 
fered with Some have suggested the use of lead plates to be held 
oxer the normal lung, while the operated side is subjected to an extra 
exposure in order to penetrate the dense structures 

Tomographx surmounts this difficult) and is therefore of especial 
value in such cases, indeed, it is in the inx estigation of this type of case 
that tomograph) has been wideh used m the clinic of Professor Sauer- 
bruch in Berlin , and the next case to be described in this series wall be that 
of a patient who had undergone a thoracoplasty but still had a positix’^e 
sputum some time after the operation 

Case 6 The patient, R S , had been sent to Preston Hall for investi- 
gation Figure 12a is a reproduction of the dorsoventral film of his 
chest, a parax ertebral thoracoplasty has been performed of the upper 
7 ribs, with an excellent resultant collapse of the right upper lobe, no 
cavity or definite area of disease is present which might account for the 
persistence of the positive sputum 

The ventral film revealed nothing of note, and is not reproduced here, 
but the median, predorsal and dorsal sections, shown m figures 12b, 
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c and d, respectiveh indicate, first, the genesis of an area of infiltration 
in the Tight lower lobe below the operated area, then a more definite 
shadow strongly suggestive of early caviti-^-formation, and finall}, the 
gradual disappearance of this shadow That this w as the area of disease 
giving rise to the positive sputum was further supported bi'^ the plnsical 
signs over this portion of the chest, and the two taken together left 
little doubt that this was the further focus of infection 


L L_ 
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5 On the zone of collapse in arlificjal pnmmothora\ Cases of artificial 
pneumothorax provide some of the most interesting material for tomo- 
graphic investigation Not onh can the extent of the pneumothorax 
be easily demonstrated, but also the site and the nature of adhesions, 
and the case to be described is typical of many which we have examined 
by this means 
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Case 7 Figures 13a, b, c, d and e represent a senes of films m the 
case of L S , \\ho was admitted for treatment with an extensive lesion of 
the right lung, and involvement of the left mid zone An artificial 
pneumothorax \\as induced on the right side following haemoptysis, a 
good collapse vas obtained, which yvas prevented from being complete 
by the presence of two adhesions over the upper and mid zones An 
effusion developed later which w’as treated by aspiration and air-replace- 
ment, figure 13a is a dorsoventral film, taken after the completion of 
such a procedure, and the degree of collapse on the right side is ivell 
illustrated In addition, a collection of fibrinous material, which is 
almost pol 3 'poid in tj^ie, maj'- be seen at the base of the collapsed lung, 
the left lung shoyvs a fairlj' diffuse infiltration of the mid zone 

Turning to the tomograms of the case, we find that m the yentral 
section (figure 13b) the degree of collapse is ver}" good, neither adhesions 
nor collection of fibrin show mg The median section, figure 13c, (w hich 
incidentally reveals the left bronchus particularly well) still fails to 
shoyv the presence of adhesions, but the faint shadow cast by the fibrinous 
collection may just be detected Tyvo centimetres deep to this, in the 
predorsal section (figure 13d), both the upper-lobe and mid-zone ad- 
hesions are clearlj exposed, together wuth tyvo partiallv compressed 
caynties in the middle and lower lobes, the mass of fibrin is also clearly 
seen In the dorsal section (figure 13e), yvhich is a further 2 cm behind 
the preceding level, there is a greater degree of collapse, but the adhesions 
are still faintly visible Thus the lung is, as it yvere, billow^ed posteriorly , 
coming out to a certain extent in the median depths and being yvell 
collapsed again antenorlj , this effect being produced bj the position of 
the adhesions, which are also situated medialty 

A similar state of affairs has been revealed in other cases, and it would 
appear to be a not unusual finding in artificial pneumothorax for the 
collapse of the lung to be far from uniformly distributed, there maj bean 
almost complete collapse over the anterior portion of lung, and yet the 
posterior zones ma^^ be unaffected, usuallj^ because of the presence of 
multiple small adhesions When there are onl} one or two cord-hke 
adhesions, the^ are more commonlj^ found to be situated medially 

7 CONCLUSIONS 

In this paper yve have limited the description and discussion of results 
of tomographic investigation to cases of pulmonary tuberculosis, because, 
as yet, our experience of this adjunct to diagnosis m other conditions is 
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hardly wide enough either to warrant a descnption of the results or to 
enable us to come to any deasion upon its value m such conditions 
We have had under investigation cases of Hodgkin’s disease, intrapul- 
monary cysts and lung abscess, but the field of cramal tomography has 
not been touched by us, and in the opinion of Chaoul this will be a par- 
ticularly valuable field for investigation There are also possibihties in 
the direction of tomography of the heart which remain to be explored, 
but, clearly, many modifications m techmque will have to be elaborated 
before this particular organ can be demonstrated in recognizable 
sections Nevertheless, despite the possibilities of tomography in a 
variety of conditions, it is our opinion that its greatest value at the 
moment hes m pulmonary tuberculosis, which manifests itself m such 
divers ways that, even with every method at our command, the problem 
of diagnosis is at times very difficult 

While indicating its value, we have no desire to make exaggerated claims 
for tomography, and the mdiscnmmate use of the apparatus m all cases 
IS certainly not called for As we have made clear m a preceding section, 
tomographic investigation should only be used after routme radiological 
and screemng examinations have been completed, it is then that problems 
r ailin g for further elucidation may anse, and that tomography may be 
utilized as an additional aid It is felt, however, that the cases descnbed 
support the opimon that in tomography we have a valuable adjunct to 
the diagnosis and interpretation of pulmonary lesions, and an addition 
to the armamentarium of the physiaan and surgeon which one cannot 
afford to neglect 

8 SUMMARY 

1 The sources of difficulty in the interpretation of a skiagram of the 
chest are discussed, and the need shown for some method whereby these 
difficulties may be overcome, either m part or m whole 

2 The method evolved — tomography — is descnbed, and its ad- 
vantages discussed 

3 The history of the development of the geometncal pnnciples of 
tomography is described, and the difficulties of earlier workers m over- 
coming the practical problems of constructing a workable apparatus are 
discussed 

4 The present apparatus of Grossman and Chaoul is descnbed, to- 
gether with the techmcal points to be observed in the taking of tomograms 

5 A descnption of the tomogram of a normal lung is given, with a 
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r6sum6 of the anatomy of the intrapulmonarj' structures, in order to 
establish a basis of comparison with films illustrating pathological 
lesions 

6 Seven eases of pulmonarj tuberculosis w hich have undergone tomo- 
graphic examination are detailed, wth special reference to (1) the analysis 
of gross disease, (2) the diagnosis of cavities, (3) the localization of 
cavities, (4) value of tomography in cases following thoracoplasty, and 
(5) the type of collapse in artificial pneumothorax 

7 The possibilities of tomographic examination in other areas of the 
body, such as the skull and the heart, are mentioned, but it is clear that 
modifications in technique W'lll be required before this new line of work 
can be fully explored While in no way supplanting the recognized 
methods of radiographic examination, it is felt that tomography, with 
its many advantages and refinements, cannot be ignored in the investi- 
gation of a case of pulmonarj' disease 


Wc wish to express our thanks to Dr A Ross for his help in the in\ estigation of these 
cases 
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EXPERIMENTAL TUBERCULOSIS INFECTION IN THE 
TADPOLE AND THE MECHANISM OF ITS SPREAD 

JOSC r NONIDEZ Am> MORTON C KAHN 

In a previous communication (1) it was shown by us that tuberculosis 
could be successfully induced in the tadpole of the common leopard frog 
{Raiia ptpicns) after feeding the tadpoles a cold-blooded strain of tubercle 
baallus, namely Mycohacteriiim mannum The structure of the tubercles 
that developed was found not to differ in any essential point from those 
produced in mammals with human or bovine strains Mycobacterium 
viarinum was first isolated by Aronson (2) from an iguana which was 
found dead in the Philadelphia Zoological Gardens A number of tu- 
bercles iv ere noted in the lungs of the animal and also in the liver When 
this Mycobacterium is injected intracutaneously in the guinea pig the 
neighboring l}'mph nodes become enlarged and succulent but go on to 
heahng Aronson also found that a small ulcer occurs at the site of 
inoculation The orgamsm is pathogemc for the chameleon and sala- 
mander and also for the frog Mycobacterium mannum is aad- and 
alcohol-fast Ziehl-Neelsen stained vertical sections of growing 
colomes made with a technique reported by us (3) reveal some non-acid- 
fast rods in addition The orgamsm grows luxuriantly at room tempera- 
ture on Petroff’s egg medium in from 3 to 5 days and elaborates an abun- 
dance of orange-colored pigment 

It appeared to us that the tadpole would possibly make a valuable 
experimental ammal for the purpose of studying the mechanism of the 
dissemination of tubercle bacilli in various organs of the body after 
having been introduced per os, as the entire animal can be sectioned 
serially and aU of the organs examined in the same creature at the same 
time In the following sections we are reporting the results of expen- 
ments designed for this purpose 

1 From the Departments of Anatomy, Pubhc Health and Prevenbve Medicine, Cornell 
University Medical College, New York City 

* This study is part of a group investigation bemg earned on in cooperation with the Medi- 
cal Research Committee of the National Tuberculosis Association 

191 



192 


JOSfi F NONIDEZ AND MORTON C KAHN 


MATERIAL AND TECHNIQUE 

Young tadpoles of the leopard frog {Rana ptptcus) ^ere kept m stenle 
aquanum water contained m Stender dishes A large loopful of a 5- 
day-old culture of Mycolaclcrium manmm was scraped from a slant of 
Petroff’s egg medium and suspended in the water After feeding on the 
bacteria the tadpoles were removed to other Stender dishes also con- 
taining stenle aquanum water 

Three expenments were earned out In the first, the tadpoles were 
ver}-^ young (5 to 7 da}'s after hatching) and were allowed to feed on the 
bactena for several days They were soon overwhelmed w^thout show- 
ing lesions of tuberculosis although numerous aad-fast orgamsms were 
found in the intestinal submucosa, the lungs and tlie liver These tad- 
poles were fii.ed in alcohol or m a mucture of alcohol-chloral hydrate- 
formaldehyde, which gave better fixation 

In the second experiment, five young tadpoles were fed tubercle baalh 
for one day, then they were given j oik from a hard-boiled egg dunng the 
four following days On the fifth day they were fed tubercle baalh 
again One tadpole died dunng the mght and could not be presented 
for histological stud^" The other four were killed as follows No 1, 
killed 10 days after first, 5 days after second feeding, no 2, killed 12 
days after first, 7 days after second feeding, no 3 and no 4 killed 29 
days after first, 24 days after second feeding YTuIe only two feedings of 
bactena were given it is possible that the tadpoles ingested baalh from 
their own faeces, for the orgamsms seemingly multiply in the intestinal 
tract as tliey remain there for a long time after feeding has been discon- 
tinued Study of the sections of the four tadpoles revealed the following 
conditions No 1, tubercle baalli were present in the hver, first stages 
of formation of tubercles already seen Also larger tubercles were in 
submucosa of intestine No 2, numerous tubercles W'ere present in the 
hver, a few with beginmng necrosis No 3, early and advanced tubercles 
with necrotic centers were present in hver No 4, mostly early 
tubercles, a few with beginmng necrosis were found in the hver A few 
tubercles contaimng baalh w'ere also seen in the spleen 

A third experiment was undertaken in order to trace the early stages 
of the infection Six tadpoles were fed the Mycobacterium for one da}’- 
They were transferred to stenle water through five changes to avoid 
carrymg over bacilh They were killed 1 day, 2 days, 4 days, 5 days, 6 
days and 7 days after feedmg, respectively Heidenhain’s Susa flmd 
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was used for preservation, the fixed tadpoles being transferred directly 
to 95 per cent alcohol with a small amount of iodine Although bacilli 
were already noticed in the mucous cells of the intestine as early as the 
second day after feeding, no reaction of the macrophages was observed 
until the sixth and seventh day 

In every case the tadpoles were dropped ahve in the fixing fluid with- 
out making any cut in the skin The tails were cut off after fixation and 
the whole body dehydrated, embedded in paraffin and cut into frontal 
serial sections (7-10/n thick) The entire ammal with the exception of 
the tail was thus included on the shdes (figure 8) The sections were 
stained with hematoxyhn-eosin for histological details, or with the 
Ziehl-Neelsen techmque for the staimng of the bacilh The two tech- 
mques mentioned were used alternatively in the senes of shdes, and in 
this way it was possible to obtain sections of one and the same tubercle 
stained with the two methods used 

PASSAGE OP THE MVCOBACTERIUM THROUGH THE INTESTINAL WALL 

The presence of large numbers of baalli within the intestine does not 
lead to widespread lesions of the mucosa, nor do the baalh appear in and 
among the epithelial cells in a way suggesting their active penetration 
into the mucosa The passage of the bacilh through the intestinal 
barrier is a discrete process, taking place gradually and at separate points 
in a more or less accidental or passive manner since the Mycobacterium 
is a nonmotile orgamsm Before descnbing the processes involved, it 
will be convement to review briefly the structure of the alimentary 
canal of the young tadpole 

The stomach is Kned by a mucosa contaimng well-developed branched 
tubular glands Two types of epithehum occur, namely, abated epi- 
thehum consisting of columnar cells and the secretory epithehum hmng 
the glands The latter extend from the abated epithehum into the 
loose submucosa and many come in close proximity with the muscular 
layer (figure 10) In the tadpole the submucosa is represented by a 
small amount of embryonic connective tissue, most of which lies between 
the gastnc glands Outside of this there is a musculans consisting of an 
inner layer of arcular smooth muscle fibres, and an outer, poorly defined 
layer containing muscle fibres of the same vanety Finally, external 
to the musculans there is a serous coat represented by a thm layer of 
flattened cells, separated from the musculans by a small amount of con- 
nective tissue 
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The intestines of the tadpole have thin walls and are relatively much 
longer than in the frog Two regions ma> be distinguished the small 
and large intestine, rcspectivcl> , whidi differ diicfl> in the details of 
their epithelial cells and the rclatne abundance of the tivo cell-types 
occurring in the mucosa The latter is not thrown into conspicuous 
folds, nor has it vilh (figures 8 and 10) It consists of columnar cells 
and basal round cells, the latter being rclativclj few in number The 
columnar cells are of two types the numerous absorptive or chief cells 
which arc ciliated, and the less numerous mucous or goblet cells The 
nudei of both t^-pcs arc elliptical In Ziehl-Ncclscn preparations the 
aha of the chief cells stain light pink, and the cytoplasm may take a 
light lavender tone, while the mucous or goblet cells stain blue (figure 1) 
In the goblet cells two different aspects are noticed in some cases they 
appear swollen since tlie> arc distended wath mucous granules, while 
m others they appear much more slender as a result of the discharge of 
the mucus Bctw'cen the two conditions there are numerous inter- 
mediate stages 

Under the epithelium of the intestine there is a submucosa, the thick- 
ness of w’hich vanes according to the region, being thmncst m the large 
intestmc It contains connective tissue cells of a mesench 3 Tnatous tj'pe 
and numerous blood-vessels and l)Tnphatics Tissue phagocytes (macro- 
phages or histiocytes) containing vanable amounts of pigment granules 
occur scattered in this layer, but m the early part of tlie tadpole’s hfe 
they are not numerous Outside of the submucosa there are, as m the 

Pjuite 1 

Figures 1, 2, 5, 6 and 7 were dra\s-n with a Zeiss apochromatic oil immersion 2 mm (nu- 
menci aperture 1 30) and compensating ocular 15, at a magnification of 1350 diameters 
Figures 3 and 4, mth the same objecUie and ocular 20 (X 1800) Ziehl Nedsen tcchmque 

Fig 1 Chief (aiiatcd) cell of the intestmc (centre) and two empty mucous cells showing 
intracellular baalli 

Fig 2 Phagocytosis of a degenerating mucous cdl containing bacilli by a macrophage 

Fig 3 Degcneratmg cdls containmg bacilh m the intestinal submucosa A joung 
macrophage seen 

Fig 4 Four different stages of degeneration of macrophages with mgested bacilli from 
the periphery of a tuberde of the Iwer 

Fig 5 Begmnmg of the formation of a tuberde m the submucosa of the small intestme 
Young macrophages resemblmg lymphocytes and contaming bacilh are seen m the figure 
The cell elements with pink cj toplasm at the left of the figure are smooth muscle fibres 

Fig 6 Diverse stages of degeneration of macrophages withm the lung wall of a joung 
tadpole stiU breathmg through the gills 

Fig 7 Free baalh and nudei of phagocytes in the lumen of one of tlie lungs of the same 
tadpole represented m figure 6 
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stoniacli two nuistlc coats an inner circular and an outer longitudinal, 
the latter being eoeored externalK In a thin serosa made up of much 
llattened me^-othelial cells closeh applied against the muscle fibres m 
anew ol the eer\ thin siilneroiis la\er 

In the large intestine the epithelial cells of the mucosa arc not co tall 
as in the small intestine, the mucous cells are much more abundant than 
in the latter Jhc eiha of the chief cells arc quite long and ipparenth 
nonmotile, being cemented together be a substance produced through 
''Ceretion or transformation of the cell membrane Xo glands of am 
kind occur in the tadpole intestine 

\ stiuh of the dilTerent regions of the intestine of tadpoles which had 
been fed Me cobactcruim for e arious lengths of time has show n that this 
organism neeer occurs eeitlim the chief cells but that it penetrates the 
empte mucous or goblet cells in eanablc numbers Considering the e ere 
large numbers of bacilli m the intestinal lumen the scarcite of cells 
containing them is rather surprising flic most plausible explanation of 
the presence of the Me cobactcruim eeithin the ce toplasm of the mucous 
cells IS that the organism enters passteele soon after the mucus has been 
extruded from the cell, and that the penetration mae be indircctle helped 
be the peristaltic contractions of the intestine In the stomach intra- 
cellular bacilli were nce'cr found nor did thee occur in the ducts of the 
gastric glands Ihe flow of gastric juice through the ducts mae prceent 
their penetration 

The intracellular bacilli in the mucous cells (hgure 1) appear within 
small, clear e^acuoles Thee arc rather solid, short rods as compared 
eeith the bacilli eeithin the macrophages and m the tubercles which show 
a more beaded aspect While the presence of large numbers of ]\Ie co- 
bacterium multiple ing in the intestine does not affect the cells of the 
mucosa mae isible ee-ae the intracellular bacilli in the mucous cells exert 
a deleterious influence, causing degcneratiec changes and finalle the 
death of the cell At the beginning these degeneratie e changes are not 
easile distinguished from those changes undergone b^ a normal mucous 
cell after discharge of the mucus, but after some time their morbid nature 
cannot be doubted The cell ceases to produce mucus and stains more 
deeply than the normal elements of its kind Ihe nucleus decreases m 
size, stains more deeph and shows a blurred aspect which ma^ be fol- 
low ed by pj^knosis The cell as a w'hole shrinks and ma\ lose its connec- 
tion wuth the surface of the epithelium, moMiig passiveh toward the 
submucosa w'here eventuallj’^ it will fall pre^ to the phagoc\tes 
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From the preceding descriptions, it is evident that the mam portal of 
infection is the mucous or goblet cell of the intestinal epithehum m the 
absence of degenerative changes of the mucosa induced mechamcally or 
m some other way The chief cells are protected by their well- 
developed brush border, and since they are closely placed and their 
penpheral portions are apparently cemented together by terminal bars, 
the penetration of the bacilh in the intercellular spaces is effectively 
prevented under normal conditions Since the mucous cells occur every- 
where m the intestine, it follows that there is no definite site for the begin- 
ning of the infection 

The fate of the mucous cells contaimng the Mycobactenum seems to 
be the same in all cases, that is, they are phagocytized by macrophages 
occurring in the area, the phagocytosis taking place dunng different 
phases of their degeneration 

PHAGOCYTOSIS OF THE BACILLI BY MACROPHAGES 

The origin and behavior of the tissue phagocytes or macrophages is 
well known through the exhaustive studies of E R Clark and E L 
Clark (4) on the tail of the hving tadpole Accordmg to these investi- 
gators, the amphibian macrophage is homologous mth the mammahan 
macrophage, also known as histiocyte, clasmatocyte, polyblast and re- 
ticuloendothehal cell, to mention a few names In the present article, 
the term macrophage will be used since it is descriptive of the mam 
activity of this important cell-type without implying a defimte ongm 

The macrophages of the tadpole develop quite early and are not always 
denved from the blood-stream, since they may arise from the mesen- 
chyme at a stage in which no leucocj'tes occur in the blood They are 
the only wandering cells which take the neutral red stain to any notice- 
able degree They also take up carmine, India ink and pigment granules, 
and engulf erythrocytes, all types of degenerating cells and extraneous 
substances injected in the tail such as cream, yolk of egg, starch, agar, 
gelatine, gum arabic and even diluted croton oil which produces an 
aseptic inflammation of the tissues of the tail (Clark and Clark (5) (6) 
(7)) After phagocytosis the cells under consideration usually develop 
pigment granules in their cytoplasm In the living tadpole they often 
penetrate the lymphatics and blood capiUancs, which they may leave 
after some time in the absence of any material to phagocytizc They 
also ingest ccUs before they have actually degenerated "\Mien a cell 
begins to die, the macrophages of the neighborhood make a ‘bee-hne’ 
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for it If a single macrophage reaches the dead cell, or its remnants, it 
proceeds to ingest them Frequently tvso or three macrophages reach 
the dead cell simultaneously, whereupon a struggle occurs over it or its 
remains” (Clark and Clark (5) p 115) Sometimes phagocytosis occurs 
before the vanous stages of degeneration of the cell have taken place 
I\lien no macrophages occur m the neighborhood, the cell may degener- 
ate and break up and its remnants be taken up by macrophages amving 
from other areas After phagocytosis of a large mass of debns and dead 
cells the macrophages become sluggish and even temporarily sessile 
As to the ongm of the macrophages in the tadpole tail m later stages 
of the larv'al life, the Clarks have demonstrated by actual expenments 
that they may also arise from large mononuclear leucoc 5 ’^tes of the blood 
In the words of these authors “the monocj'tes of the blood are identical 
wath the dear mononudear phagocytes of the tissue, and they are both 
capable of enlarging to form tjqncal tissue macrophages The large 
pigmented macrophage is, therefore, a monocyte which has emigrated 
from the blood vessel and has been carrjnng on phagocj^osis” ((6) p 


In the fij.ed tadpole, stained with hematoxyhn-eosm or the Ziehl- 
Neelsen technique, the macrophages that have been engaged m phagocy- 
tosis appear as rather large ceUs with dear cytoplasm contaimng variable 
amounts of pigment granules, and a large, dear nudeus tlie shape of 
which IS also vanable In the mtestine they occur m the submucosa, 
and two or three of these cells may appear dustered together It is not 
unusual to find baaUi in their cytoplasm, more or less masked by the 
pigment therein As already stated, m very young tadpoles the macro- 
phages are scarce In the older larvae not only are they more abundant 
but many of them appear in the early stages of their devdopment, durmg 
which they dosely resemble the large mononudears of the blood since 
they do not contain pigment and have a more deeply stained, basophihc 
cytoplasm Such young macrophages may attack degenerating ceUs, 
and m areas of formation of tuberdes they may show mgested baaUi 

^^InAe course of our mvestigations, we have been able to detect numer- 
ous cases of phagocytosis of mucous cells contaimng the Mycobactenum 
by the macrophages In agreement with the observations of the Clarks 
on the tail of the hvmg tadpole the macrophages may attack and engulf 
mucous cells before they have degenerated, one case of this sort has been 
represented m figure 2 The macrophage m this figure is seen engulfing 
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the basal portion of a mucous cell which has already lost contact with the 
surface of the mucosa, and, therefore, does not appear as tall as the more 
normal mucous cells of figure 1 In other instances, the macrophages 
attack mucous cells in which the disintegration of the nucleus and cyto- 
plasm IS much more advanced Two or more macrophages may some- 
times participate in the process, and if one or more of them should die 
they may in turn be engulfed by other macrophages of the submucosa 
(figure 3) 

Although the Clarks have never been able to see the degeneration of 
the macrophage and regard this cell as the hardiest of all cell-types 
found in the tail of the hving tadpole, in tadpoles infected with the Myco- 
bacterium there are abundant examples of death of macrophages which 
have engulfed baalli, either directly or through phagocytosis of cells 
contammg them Unquestionably the same deletenous effect exerted 
by the Mycobacterium on the mucous cells is exerted on the macro- 
phages, and their death m large numbers contributes in no small measure 
to the formation of the necrotic area of the tubercles It seems as 
though the macrophages, although able to digest cells and their debns, 
and some extraneous substances such as cream, yolk of egg, etc , are not 
able to kill the bacilli, at least in those cases m which the latter occur in 
fairly large numbers within the cell 

An example of degenerative phases of macrophages with engulfed 
baalh is shown in figure 4, copied from the penphery of a fairly large 
liver tubercle Cell A shows nuclear changes manifested m dumpmg of 
the chromatin granules and partial dissolution of the cytoplasm, m S 
the cell, contaimng a large number of bacilli, shows a clearly pyknotic 
nucleus, which m cell C has broken in two unequal parts Finally, cell 
D shows dissolution of the cytoplasm with unpending liberation of the 
baalli Similar stages are seen in figure 6, copied from the lung of a 
much younger tadpole, dead after 7 days of continuous feeding with 
Mycobactenum The degeneration of the phagocytes is, therefore, a 
widespread and constant process, leading to the liberation of the ingested 
bacilli in the tissue m which the macrophage happens to be at the time 

Although macrophages may be killed by the baciUi which they have 
ingested, they do not always degenerate m situ, but they are able to move 
about and wander for some distance, a fact that would indicate that the 
degeneration of these cells is a slow process Thus they are able to 
spread the infection Since, as shown by the Clarks, the macrophages 
are able to cross the endothehum of the blood vessels and lymphatics 
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the \ oscular route of the infection deserved to be investigated carefully 
We have, therefore, paid considerable attention to this aspect of the prob- 
lem, to be considered in the following section 

MIGRATION OF THE MACROPHAGES MUTH INGESTED BACILLI 

In tracing the migrations of the macrophages with ingested baalli v,e 
wish to emphasize the fact that the tadpoles were dropped alive in the 
fixing fluid, and that no cuts of any kind causing haemorrhage or spilhng 
of the body fluids were ever made In this regard our matenal differs 
from any matenal obtained from adult animals and humans Further- 
more, in our case it was possible to study a 'lcJioJc tadpole in serial sections 
and investigate not only all the organs present during larval life but also the 
larger vessels and the cavities of the heart until the blood contained therein 
Under these conditions the only displacements of the cells and organs 
were those inadental to shnnkage dunng the process of dehydration and 
embedding 

After a study of hundreds of sections passing through the heart, the 
venae cavae, the portal system of the hver and the portal-renal system 
present m the tadpole we can conclude that macrophages containing in- 
gested Mycobacterium do not occur in the blood-stream This pecuhar 
behavior is difficult to ex-plain inasmuch as there is durect evidence of the 
passage of the macrophages into the blood capiUanes (Clark and Clark) 
As to free baaUi and bacilh mduded within cell debns in the blood our 
observations are also negative While in the latter stages of the tadpole 
life all the cell elements of the adult are present in the blood and the 
polymorphonuclear leucocytes can be distinguished from other leuco- 
cytes, repeated observations have failed to demonstrate the presence of 
intravascular leucocytes contairang Mycobactenum. 

In the serosa of the intestme, which, as already stated, is nch m capil- 
lanes macrophages with ingested bacilh are occasionally seen withm 
the vessels It is difficult, however, to deade whether the phagocytic 
elements occur within a blood capillary or a lyunphatic We would hesi- 
tate to state, therefore, that macrophages contaimng baalli do not pene- 
trate the blood vessels, but we can say that they were never seen in ves- 
sels contaimng erythrocytes 

When we take into account that typical tubercles develop in the hver 
and occasionaUy also in the spleen, and that they are not seen in other 
organs— the intestine excepted— the most plausible explanation is that 
the macrophages contaimng bacilh reach these organs via the lymphatics, 
and that they are arrested there by the fixed reticuloendothehal elements 
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(Kupffer cells of the liver, splenocytes) It might be possible, however, 
that the migrating macrophages enter these organs directly after leaving 
the intestinal wall by crossing the thin musculans and the serosa In 
the case of the liver such penetration does not seem likely, for the young- 
est tubercles are to be found in the portal of this organ among the hepatic 
ducts 


LUNGS 

Of particular interest is the presence of large numbers of Mycobac- 
terium m the walls of the lungs and withm the cavity of these organs 
In the tadpole the lungs are simple sacs with thin walls, extending from 
the ventral aspect of the pharynx on either side of the midhne Since 
there is no diaphragm they he in the abdominal cavity in contact with 
the organs enclosed therein, including the mtestme It is possible then, 
for macrophages leaving the intestine to work their way among the flat- 
tened cells of the serosa of the lungs — ^representing the visceral pleura of 
the mammal — and after crossing the lung tissue, fall into the lung cavity 
Dunng the early stages of hfe the tadpole breathes through gills, the 
lungs are still developing and appear as sacs which do not communicate 
with the outside since the region representing the larynx has not attained 
full development and lacks a lumen Later on the folds of the glottis, 
fused together up to this moment, separate and a communication be- 
tween the lungs and the pharynx is thus established, the tadpole begins 
to use the lungs, swimming to the surface of the water to obtain air 

The presence of large numbers of Mycobacterium in the lungs of young 
tadpoles which are still breathing through their gills shows conclusively 
that the baalii had not been inhaled, but that they had been "dumped” 
into the lung cavity by migrating macrophages the nuclei of which appear 
among the baalli (figure 7) Migration of the macrophages into the 
lungs does not cease after these organs have started functioning, for they 
are seen within the lung wall which appears still thinner since the lungs 
are now distended with air However, collections of bacilli and degen- 
erating macrophages are not seen m the lung cavity because they are 
promptly removed through the action of the cilia of low columnar epi- 
thelial cells which represent the bronchial epithelium of the mammal 
Even though the older tadpoles breath through the lungs the penetra- 
tion of baciUi from the pharj n\ into these organs is highlj improbable 
since the necessary mechanisms to prevent the passage of food into the 
respiratory system are already operative 

Contrary to our suppositions the presence of large numbers of IMjco- 
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bactcnum in the walls of the lungs docs not lead to the formation of 
tubcrdcs m these organs There is no question that macrophages degen- 
erate within the lung tissues (figure 6) and that numbers of baalh are 
thus released, but they arc apparently phagocytized by young macro- 
phages which migrate into the lung cavity after crossing the flat epi- 
thelium forming the inner hning of the niduncntary alveoli The latter 
are shallow outpocketings of the lung wall, w’hich, in addition to the 
dilated ccUs, contains numerous smooth muscle fibres Neither muscle 
fibres nor abated cells occur in the alveoli Removal of desquamated 
cells, macrophages and bacilli through ciliary action may be relatively 
easier in the tadpole than in the mammahan lung since there are no 
long alveolar and bronchial passages In this respect, the lung of the 
tadpole IS an important means for tlie ehmination of Mycobactenum 
\^Tiether lung tubercles ansc in the frog, in which the lungs have thicker 
walls and a somewhat more complex structure, is a point which requires 
investigation 

EORMATION AND STRUCTURE OF THE TUBERCLES 

In the interpretation of the lesions produced by the Mycobackrtum 
inarmnn in the organs of the tadpole, it must be remembered that w e are 
dealing with a larva, that is, a stage of development which is intermediate 
between the embryo and the adult Under such conditions it would be 
logical to expect certam differences in the formation and structure of the 
tubercles, yet the reaction of the tissues of the tadpole to the infecting 
agent is remarkably similar to that of the mammahan tissues As is 
the case in the latter, the shght differences to be obser\'ed in the tubercles 
are due less to variations in the character of the inflammatory reaction 
than to differences in the structure of the organs in which the lesions 


PlAXE 2 

All figures in this plate ate uaretouched photomicrographs of sections staxned with hema- 
toxylm and eosin 

Fig 8 Frontal section of the entire tadpole showing organs of the abdommal cavitj 
Numerous tubercles of various sizes are seen in the b\er, 1, g, gills, i, mtestine, k, kidnej 
(mesonephros), 1, liver, m, buccal cavity, s, stomach, t, root of the tail 

Fig 9 Small tubercle in the submucosa of the intestine Notice normal aspect of the 
mucosa The submucosa appears thicker than m the normal areas at the level of the tu- 
bercle 

Fig 10 Small tubercle m the pyloric region of the stomach Some of the epithelial cells 
of the mucosa are undergoing degeneration, as well ns the cells Immg the glands next to the 
tubercle The group of cells with clear cj toplasm in the mucosa at the right of the tubercle 
belong to the duct of a gland 
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develop The formation of tubercles in the diverse organs in uhich thej 
have been observed will be considered in the following paragraphs 
Intestine Since the intestine is the portal of infection in tadpoles fed 
the Mj cobacterium numerous tubercular lesions are to be found in this 
part of the digestive tract In their earliest stages the\ consist of small 
accumulations of cells around bacilli presumablj released b\ degenera- 
ting mucous cells and macrophages In sliglith later stages the number 
of cells has increased, and the conglomerate has become spherical In 
everj^ case the tubercles begin to develop m the submucosa, the mucosa 
in most cases does not seem disturbed or only to a slight degree 
Figure 5 shows a small accumulation of cells m the submucosa The 
cell conglomerate consists of fibroblasts and roundish cells uith a large 
nucleus and basophilic cytoplasm somewhat resembling Ijanphocytes 
These round cells (m), some of which contain bacilli, ve interpret as 
young mononuclear leucocytes (monocytes) migrated from the vessels 
As already stated, in the tadpole this cell-type develops into the macro- 
phage or histiocj te which wanders m the tissues Bacilli also occur m 
the cytoplasm of the fibroblasts, but their presence m these cells maj not 
be due to phagocj tosis since in the living tadpole the connective tissue 
cells may withdraw some of their processes and form new ones, which 
may enclose the bacilli A few cells with pvknotic nuclei, presumably 
fibroblasts, also occur m the area copied 

A larger tubercle from the submucosa of the intestine is illustrated m 
figure 9 The necrotic centre characteristic of the larger tubercles has 
not yet appeared in this case The round deeplv-stained nuclei v>e 
interpret as belonging to young monocytes which have migrated from the 
vessels 

As the growth of the tubercle proceeds a number of cells occupying 
its centre degenerate In sections stained iMth the Ziehl-Neelsen tech- 
nique the cell debris in the centre of the tubercle stains light pink or 

Plate 3 

All figures in this phte ire unrctouched photomicrognphs of sections stiincd with hcmi 
toxj’hn and eosm 

Pig 11 Large tubercle with necroUc centre deaelopcd in the submucosa of the intestine 
The latter appears filled with food, masses of pigment and clumps of bacilli The area of 
attachment of the tubercle to the submucosa is clearlj seen at the right of the tubercle 
Tig 12 Small tubercles in the portal of the liter Sections of the hepatic ducts and 
branches of the portal \ ein seen in the figure 

Tig 13 Large tubercle with necrotic centre, liter The tubercle photographed is the 
largest of figure 8 
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pale lavender, and numerous bacilli are found in this area Pyknotic 
nuclei and nuclear fragments also abound Around the necrotic centre 
ive find a fairly dense area consisting of elongated nuclei and numerous 
roundish cells Some of the latter are macrophages resembling the epi- 
thelioid cells of the mammalian tubercle They appear in difierent 
stages of degeneration and often contain baciUi The elongated nuclei, 
also shoeing diverse stages of degeneration, belong to fibroblasts As 
in the case of the mammalian tubercle there is apparently fibroblastic 
prohferatioii, though few or no mitoses were obsen ed in support of this 
interpretation In large tubercles the fibroblasts are arranged concen- 
trically, and they form the outer laj'er of the tubercle (figure 11) As 
compared nitli the mammalian tubercle the corresponding structures of 
the tadpole show a more marked degree of fibroblastic hjperplasia, 
which may perhaps be explained on the assumption that the proliferative 
capacity of the fibroblasts is greater since they are still embrj^omc cells 
The characteristic giant cells, usually but not always present in the mam- 
malian tubercle, are absent in the tubercles of the tadpole, regardless 
of their location Eosinophilic and neutrophilic leucocytes occur around 
the tubercles but as far as we have been able to see they do not contain 
bacilli 

Diverse stages of the formation of tubercles were also found m the 
mesentery As in the case of the intestine the fibroblasts are also 
numerous around the tubercle Numerous young macrophages are seen 
scattered among the connective tissue elements of the mesenterj', sug- 
gesting that the\ maj arise extravascularlj m areas comparable with the 
milk} spots of the mammalian mesenter} 

Stomacl! Tubercles m tlie stomach must be of rare occurrence since 
onl} one was obsen^ed in the tadpoles studied, it occurred in the sub- 
mucosa of the p}loric region (figure 10) Its histological structure is 
similar to that of the tubercles of the intestine, but since the glands of 
the stomach extend through the submucosa and reach the inner muscle 
coat, the growing tubercle has displaced the glandular elements, some of 
which appear undergoing degeneration As m the case of the intestine 
the rest of the mucosa appears intact wuth the exception of a few' degen- 
erating ciliated cells, clearl} seen in the figure Since bacilli w ere never 
found within the gastric glands it does not seem hkeh that the infection 
started in the stomach In aU probability the bacilli reached the organ 
from some other area 

Lii'cr The largest tubercles were found in the liver m which the^ can 
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be '^cn in sections \Mih the naked c>fc (figure S) Furthermore, the 
tubercle': m the h\ cr are more numerous tlian m any oilier organ and 
thrlr ci^c ranges from snnll, cphcncal accumulations of cells to large 
tubercles ujih conspicuous necrotic centres (figures S and 13) The 
smaller or j oungcr tubercles arc found near the portal of the liver among 
(he hepatic ducts and larger brandies of the portal vein (figure 12) 

In tadpoles raised m the laboratorv on a diet of jolk of hard-boiled egg 
the liver cells arc infiltrated with fat The fat drops arc of uneven size 
and do not merge to form a large drop, accorduigl) the nudeus remains 
m the centre of the cell or is slightly eccentric, and the pressure exerted 
bv the fat stored in the cvloplasm on the nudear wall changes the out- 
line of the nudeus, which usuallv has a somewhat crenated aspect The 
smallest tubcrdcs in the liver arc very similar to the intestinal tubercles, 
and thev lick necrotic centres (figure 12) The latter begin to appear in 
medium-sized tubercles, attaining greater development than in the in- 
testine Tlic reaction of the tissues to the Mycobactenum is relatively 
more marked in the liver than m the other organs, but this may be 
pirllv due to Uic presence of large numbers of rcticulocndothchal cells 
in the liver Tlicsc cells move in large numbers toward the incipient 
Uibcrdc and in so doing ihcj ma> oedude the sinusoids, thus cutting off 
the blood supph to the liver cells which degenerate rapidly Since 
the latter arc loaded with fat drops they release the fat Tlie dear as- 
pect of the necrotic centre m slides stained with the routine methods 
mav be due to the presence of the liberated fat Large numbers of baalh 
occur within the centre as well as fragments of nudci, some belonging 
to the degenerated macrophages, others to the dead liver cells With 
further growth the tubercle compresses and kills the hver cells m the 
immediate vncimtj Around the necrotic centre there is a dense area 
formed by proliferated fibroblasts and numerous macrophages and mono- 
cv tes, both hcallhj and undergoing degeneration In some cases they 
contain numerous baalli, which arc released upon disintegration of the 
cell (figure 4) Outside the tuberde there is a layer of prohferated fibro- 
blasts arranged concentrically, as in the intestine 
Spleen T. uberdcs in the spleen were found only m one tadpole The 
tubcrdcs in these eases were small and lacked necrotic centres They 
resembled closely the corresponding structures of the intestine Bacilh 
in the spleen were observed time and agam in the several tadpoles, but 
since tubcrdcs are rare in this organ it is quite possible that the bacilli 
may be destroyed there if present in moderate numbers 
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COMMENT 

Any attempt to extend the results of the present study to the higher 
vertebrates and particularl)^ to the mammals would seem unwarranted 
in view of the fact that the tadpole is the larv'a of a cold-blooded ammal 
Yet the study of tuberculosis induced by feeding in this form discloses 
certain features which deserve emphasis because they have been the sub- 
ject of controversy in the field of mammahan tuberculosis 

Our investigations demonstrate bej ond reasonable doubt that tj'pical 
tuberculosis arises after ingestion of the baaUi and under conditions 
which preclude the penetration of the organism vna the rcspiratorj sys- 
tem They also disclose that the intestinal bamer can be surmounted — 
m the absence of prevnous pathological changes — by a nonmotile naicro- 
organism, and that access to the mucosa is furnished by the normal proc- 
ess of discharge of the mucus by the goblet cells The penetration of 
the baaUi m the empty goblet cells seems to be accidental, if we judge 
from the relatively small proportion of the cells contaimng them Once 
the intestinal barrier has been surmounted the cell elements that con- 
stitute the defenses of the body are unable to cope with the mfectmg 
agent, for, although they phagocytize it and the cells in w’hich it is con- 
tained, they are not successful in checking its spread In fact, the 
maCTophages which carry baaUi in their wandenngs through the tissues 
and lymphatics become the most important agents m the spread of the 
disease Considenng the large numbers of baalh in the tubercles it is 
evident that they grow and multiply within the latter, it is also quite 
possible that they reproduce within the infected mucous cells and per- 
haps also while in the cytoplasm of the macrophages That the latter 
can kill the baalh if present in small numbers is quite likely, but if too 
many of them have been phagocytized the reverse may happen, that is, 
the baalh may slowly cause the death of the macrophage (In this 
connection, however, the work of Sabm and Doan (8) should be ated 
According to these observers the mononuclear phagocytic cells may be 
divided into two strains The dasmatocytes phagocytize tuberde 
baciUi freely and fragment them, while the monocytes stimulated to 
metamorphose into the typical epithelioid and giant cells of the Langhans 
type retam the tuberde baalh intact with power to survive and mul- 
tiply over a considerable penod of tune These observations were made 
on rabbits with bovine tuberde baciUi as the infecting agent ) 

In very young tadpoles continuously fed the bacdlus the infection is 
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fatal mthin a few daj s In older tadpoles m which the leucocytes are 
already present in the blood the infection can be fought more success- 
fully Numbers of mononuclear leucocytes leave the blood-stream to 
enter the affected tissues They closely resemble lymphocytes but are 
phagocytic v hereas the latter, as shown by the Clarks in the hvmg tad- 
pole, lack the power of phagocytosis We regard the phagocytic cells 
of the tissue as young monocytes Their similarity with the lympho- 
cj’tes IS so staking that in the frog they have been regarded as ansmg 
from Ijmphocytcs (Jordan (9) (10) ) For our purpose further discus- 
sion of this point IS unnecessary since we are concerned only with the 
tjpe of blood cell vhich is capable of phagocytosis after leavmg the 
blood-stream, not ivitli its ongin m the haemopoietic centres of the 
tadpole, located in the kidneys (mesonephroi) and, according to Jordan 
and Speidel (11), to some extent also in the spleen 

While numbers of monocytes leave the blood-stream and phagocy- 
tize bacilli and dead cells, thus becoming macrophages, they do not 
return to the blood-vessels after once engulfing the bacilli This impor- 
tant point could be settled in the tadpole because the whole animal had 
been sectioned serially, and no cut leading to haemorrhage was made 
pnor to fixation If macrophages containing bacilh enter the mtestmal 
capillanes one would expect to find them in the larger vessels and the 
cavities of the heart Our search for such cells in the blood-stream has 
alivays led to negative results We are forced to conclude, therefore, 
that the route followed by the macrophages containing bacilh must be a 
different one, either through the lymphatics or by way of the body cavity 
or both We are aware that the early presence of tubercles m the hver 
would suggest the arrival of the bacilli to this organ through the portal 
vem, but we have never been able to see cells contaimng them in this 
vessel or in its mam branches within the hver On the other hand, it 
must be remembered that the tadpole lacks lymph nodes and that 
macrophages with baalh within the lymphatics would not find any ob- 
stacle interposed in their path 

Fmally, a point that deserves comment is the presence of large numbers 
of baalh in the lungs at a time in which these organs have not started 
functiomng and have no open communication with the pharynx Along 
with the baciUi there occur numbers of nuclei belonging to the degenera- 
ting maaophages that transported them into the lung cavity We have 
already indicated that the passage of macrophages from the intestine to 
the lung wall is anatomically possible since the tadpole lacks a dia- 
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phragm, but, since the lung has an effiaent mechanism for the ehimna- 
tion of particulate foreign matter, we may ask ourselves whether this 
“dumping” of the baciUi is merely acadental or whether it constitutes 
an important route for the elimmation of the pathogemc agent In 
the functiomng lung bacilh and macrophages are still seen m the lung 
wall, but very few or none occur m the cavity of this organ smce they 
may have been ehmmated through the activity of the numerous ciliated 
cells 


SUMMARY AND CONCLUSIONS 

1 Tadpoles fed Mycobacknum marinum develop typical tuberculosis 
The portal of the infection is represented by the goblet cells of the intes- 
tine after discharge of their mucus, the bacilh entenng them in a more or 
less acadental manner The goblet cells with enclosed baalh undergo 
degeneration and are engulfed by tissue phagocytes (macrophages) 

2 The macrophages with ingested bacilli wander about the submucosa 
of the intestine and may enter the lymphatics or pass into the body cav- 
ity They slowly degenerate and their remnants are taken up by other 
macrophages which further spread the infection since they are apparently 
unable to kill the bacilh Many macrophages anse from mononuclear 
leucocytes (monocytes) migrated from the blood-vessels or, as previously 
shown by the Clarks, m the tail of the living tadpole 

3 The absence of maaophages with mgested bacilli in the blood- 
vessels and heart, repeatedly verified through a study of serial sections of 
entire tadpoles, shows that the infection does not spread through the 
blood The lymphatics and the body cavity are the mam routes followed 
by the macrophages carrymg the baalh 

4 Numerous macrophages leave the intestine and enter the lung wall 
where they may degenerate and release the bacilh, which are taken up by 
other maaophages and “dumped” mto the lung cavity In young tad- 
poles m which the lungs are not yet functionmg large numbers of bacilli 
and degenerated macrophages occur within the cavity of the lung In 
older tadpoles with functional lungs, baalh appear within the wall of 
these organs but both the maaophages and baalh readung the cavity 
are apparently ehmmated through the action of the oliated cells of the 
inner hmng of the lung cavity 

5 Tubercles m vanous organs are descnbed Large tubercles contam 
distinct neaotic centres m which bacilh and fragments of degenerated 
nuclei abound Around the neaotic centre there is a dense area occupied 
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by macrophages resembling the epithelioid cells of the mammalian tu- 
bercle, and proliferated fibroblasts The latter are more abundant than 
in the mammal Giant cells n ere never observ'cd in any of the tubercles 
examined 
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COEXISTENCE OF LYMPHOCYTIC LEUEjIEMIA AND 
FAR-ADVANCED PULMONARY TUBERCULOSIS i 


Report of a Case 

W J RYAN AND E M MEDLAR 

The coexistence of infectious diseases of serious import and of leu- 
kaemic processes has led to a belief that leukaemia may be funda- 
mentally dependent upon bactenal infection, that is, aetiologically leu- 
kaemia might be of an infectious nature Bactenal agents of different 
kinds have been reported in connection with blood dyscrasias but more 
attention has been attracted to the tubercle bacillus as the aetiological 
agent for these dyscrasias than any other single tj'pe of bactena Re- 
ports on the association of the tuberculous infection with Hodgbn’s dis- 
ease and with myelogenous leukaeima are much more numerous than 
with lymphocytic leukaemia Ryan (1) reported a case without 
necropsy of moderately advanced pulmonary tuberculosis which devel- 
oped an acute lymphocytic leukaemia and died m a few weeks Weil, 
et al (2) reported a case with tuberculous cervical lymph nodes but 
without pulmonary involvement Feigenbaum’s case (3) had general- 
ized mihary tuberculosis with but slight pulmonary involvement and it 
IS doubtful if this case was one of lymphocytic leukaemia Fischer’s 
case (4) was one of chrome lymphocytic leukaemia and generalized 
mihary tuberculosis which developed subsequent to the onset of the 
leukaemic process Parker, el al (5) found evidence of tuberculosis in 
three out of thirty cases of Ijunphocytic leukaemia and m all three of 
these cases the tuberculosis was healed 
The case we report is of especial interest m that he had a clinically 
active far-advanced pulmonary tuberculosis with cavitation, he was 
under sanatonum treatment for over six months so that he could be 
carefully studied, he had a blood-picture tj-pical of chronic lymphocytic 
leukaemia, and necropsy was performed 


I From the Summit Park Sanatonum, Pomona, New York, and the Hegeman Memorial 
Research Laboratory of the iletropohtan Life Insurance Company Sanatonum Mount Mc- 
Gregor, New York 
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Case Report 

0 A , Gcrman-Amcncan, married, age 55 j cars, was admitted to the Summit 
Park Sanatonum on June 4, 1935, with the diagnosis of far-advanced pul- 
monan tuberculosis Father died of pulnionar}^ tuberculosis at the age of 
31, and his wife succumbed to the same disease in 1931 The patient gave a 
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history of cough since 1929 and was suspected of being tuberculous, but no 
chest exammation at the chnic was permitted until a few days before his ad- 
mission Physical examination revealed a very ill, emaciated, anaemic appear- 
ing patient There was extensive disease throughout the entire left lung with 
a krge cavity in the upper lobe The nght lung revealed physical signs in the 
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upper one-third Palpation of the abdomen revealed a markedly enlaiged 
spleen which extended to the midline and downward to the crest of the ihum 
No demonstrable change in the size of the spleen was found subsequent to his 
admission No palpable lymph nodes were found Physical exarmnation was 
othenvise essentially negative X-ray of the chest demonstrated a very 
dense nght hilum shadow with considerable soft nodular infiltrate throughout 
the lung There was a large area of rarefaction m the left upper indicating 
probable cavuty formation Dunng the pabent’s residence sputum was 
fairly copious and was persistently positive for tubercle bacilh (Gaffky V to 
VIII) The unusual blood pidtirc (figure 5) found on the routine examination 
after the admission of the patient led us to a careful weekly study of the cir- 
culating blood The results obtained are given in table 1 

The patient was stnctly confined to bed from the date of his admission 
Temporary improvement in his temperature and pulse rate took place dunng 
the first two months, but about the middle of August, 1935, two months after 
his admission, his temperature again rose and persisted at from 101® to 103°F 
with a pulse rate of 110 to 130 The patient died on December 16, 1935 

Necropsy 

The essential gross findmgs were Extensive tuberculosis of left lung, with 
a large cavity in the upper lobe and smaller cavities m the lower lobe, nu- 
merous small tuberculous foci in the nght lung, enlarged peribronchial lymph 
nodes which on section did not appear tuberculous, pencardial effusion, ob- 
literative pleuntis (bilateral), enlarged mesentenc lymph nodes, abundant 
reddish bone-marrow, enlarged spleen (9x6x4 inches) which did not appear 
to be tuberculous 

Microscopical examination of the lung tissue showed The wall of the cavity 
was composed of fibrous tissue with marked l)Tnphocytic mfiltration m the 
outer portion (figure 4) and neutrophilic infiltration (figure 3) in the inner 
portion, tubercle baciDi were easily demonstrable m the mner surface of the 
cavities, m other portions of the lung there were caseous foci, typical tubercles 
with monocytes, giant cells and some lymphocytic mfiltration, and considerable 

PlATE 1 

Fig 1 Section from penbronchial lymph node showing typical healmg tubercle Note 
that lymphocytic mfiltration of tubercle is no greater than m fig 2 This lymph node 
showed several such tubercles The remamder of the enlarged node was composed of 
closely packed lymphocytes similar to the condiUon surroundmg the tuberde X 300 

Fig 2 Healmg tubercle from pulmonary Ussue Note fibrosis and lymphocytic infiltra- 
tion which IS no different from a similar tuberculous lesion m a nonleukaemic mdiwdua! 
X300 


» We are mdebted to Dr Wm R Strutton who performed the necropsy 
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areas of fibrous tissue A\liich were infiltrated to a greater or lesser extent with 
hmpliocjtes, no tubercle bacilli could be found in tliese regions 

The peribronchial lymph nodes (figure 1) showed a few scattered tubercles 
with monocxtcs, giant cells and a moderate infiltration of Ijmphocjtes 
The tissue outside of the tubercles was closeh packed with l\'mphoc 3 tes and 
there was a slight degree of infiltration of the capsules of the nodes with 
hunphocAtes A similar condition without tubercle formation was present 
in the mesenteric nodes 

Sexeral sections of splenic tissue (figure 7) were examined and thej' all 
showed the pulp closelj packed with hmphocAtes No exidence of tubercu- 
losis was found The malpighian corpuscles could be easih distinguished 
and did not appear to be invoh ed m the leukaemic process The\ appeared 
less cellular than the pulp 

The rib-marrow (figure 6) was verx cellular and was dexoid of fat There 
were large irregular areas m which the cells were all of the hmiphocx tic txpe 
Adjacent to and between such hmphocxtic accumulations there was h 5 per- 
plastic mx elogenous tissue w ith the predominant cell being of the mj eloex tic 
txpe 

Sections of other tissues rex ealed nothing of particular note 

COXtMENT 

The coexistence m this case of tj-pical Ixanphocx tic leukaemia and of 
clinicall} actix'e far-adx'anced pulmonarx" tuberculosis throw s additional 
light upon the relation of leucocytes to the tuberculous process The 
association of these txxo diseases is rare and according to Parker, ct al 
“in our experience malignant Ixunphoma of other types (not Hodgkin’s 
disease) is never associated xxnth achjc tuberculosis ” ^^^llle our case 
shoxx s that active pulmonary^ tuberculosis and Ixunphocy tic leukaemia 
can be associated, such a condition must be x^ery rare as xxe could find 
in the literature but one comparable case 

In our case it is impossible to state xxhether the diseases occurred 


Pl-XTE 2 

Fig 3 Inner wall of tuberculous cavit> showing neutrophilic infiltraUon and fibnnous 
exudate There were no hunphoettes in such locations Tubercle bacilli were easily de 
monstrable in this purulent exudate X500 

Fig 4 The outer porUon of the thick caxitj wall taken from same section of tissue as 
fig 3 Note fibrosis and abundant Ijanphocxtic infiltration In numerous areas tlie infil- 
tration w as e\ en more intense than show n here No other tape of leucocj te w as present and 
tubercle baciUi could not be demonstrated in such areas X 500 

Fig S Blood film show mg general picture of the circulating blood There are 12 tjpical 
bmiphocjtes, 1 monocjte and 1 nonsegmented neutrophile X 1000 
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sumiltaiuousi\ or whtthir one folbwcd the ollitr Xo actiological 
nl.Uionvhip of the prott'^Hs tan ihtrtfort ht (itlcrmintd 

It well known tliat in uncomplicated tuberculous ca«cs a high 
pcrttiUagt ol l\mphoc\tts is i fa\orable sign, \tt in this ca^c such an 
interpretation of the leucot\tic picture would be erroneous 'Jhc blood 
contained from lift\ to o\tr one hundred times as main hmphoce tes as 
normal and still there was an acti\e progrtssne piilmonar\ tuberculosis 
In such a eondition one ma\ regard the l\mphoc\tcs as being abnormal 
in function and hence unable to participate in the tuberculous process 
If one ma) judge b\ the jirt'sence of K mphoce tic infiltration the major- 
it\ of the tuberculous lesions did not diflcr cssentialK in this case irom 
those in indniduals without leukaemia In some areas hmphocxtic 
infiltration was so e\cessi\e that it appeared as if these cells were mul- 
tiphing within the tuberculous foci \t least the l\mphoc\tcs were 
present in the same locations m the same t\pc of tuberculous lesions as 
the\ arc commonh found in uncomplicated tuberculosis It is not pos- 
sible to determine whether am abnormalit\ ol functional actnit} 
existed in these hmphoc\tcs but at least the\ showed a tcndcnc\ to 
imigratc to the locations wlicrc normal l\mphoc\tes are commonh 
found 

Unless the hmphocetes m Kamphocxtic leukaemia arc nonfunctional 
then this case suggests lint a hunphocs tosis per sc is not of prime im- 
portance in tuberculosis We do not beliexc that an\ ol the leucoc\ tes 
w'hich participate in infectious lesions arc attracted to the site of infec- 
tion bx the bacteria per sc Rather we belicxe that the chemical 
damage produced in the tissues b} the presence and growth of the 
bacteria is what is responsible for the leucocjtic mxasion The nature 
of chemical damage produced determines the ta pe or ta pes of leucoca tic 
infiltration found One of us (6) m a previous communication has sug- 
gested that the different phases of the pathogenesis of tuberculosis are 
reflections of changes in the chemical structure wathin the foci of inflam- 


Plate 3 

Ttg 6 Rtb mirrow Nolc solid sheet of }}-mpboc\tes in the upper pirt ind of hyper- 
plastic mjeloid tissue in the loner portion of the picture No endcnce of tuberculosis was 
found X SOO 

Pig 7 Section of spleen Note that the pulp (nght half of picture) is hea\iK intiltratcd 
nith IjTnphocj tes The malpighian corpuscles haic larger cells and do not seem to be 
particularly involved V part of a malpighian corpuscle is shown in the left hand side of 
the photograph No cv idence of tuberculosis was found in the spleen X 500 
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mation In other words, the Ijonphocyte, nionoc3te or neutrophile 
invades an area because the tjfpe of chemical alteration at a given point 
IS such that they are functional!}'- adapted to counteract it If this be 
true then the case under discussion demonstrates the futiht} of attempts 
to produce artificial 13'raphoc} tosis in tuberculosis Unless a ph3'Sico- 
chemical condition exists -within a tuberculous lesion which attracts 
I3 mphocytes they uall not migrate into it no matter hoiv mam ma}' be 
available in the circulating blood 

In previous communications (6) ( 7 ) one of us has stressed the part 
pla3'ed by the neutrophile 111 certain phases of tuberculosis A super- 
ficial inspection of the leucoc} tic counts given in table 1 would seem to 
contradict our previous assertions, since in this case the neutrophiles 
made up but 2 per cent to 5 per cent of the leucocytes It -mil be noted 
however that m all but three counts the total number of neutrophiles 
was above 5 , 000 , this being the upper limit of normal In the column 
for immature neutrophiles it mil be noted that 50 per cent to 94 per 
cent were of the nonsegmented nucleus t3'pe Not only was the total 
number of neutrophiles increased but also the demand for neutrophiles 
"was so great that there ivas a marked increase in the proportion of im- 
mature'" cells In two cases of uncomplicated chronic l3mphocvtic 
leukaemia one of us (E hi hi ) had found the percentage of immature 
neutrophiles to be wnthm normal limits Whether this would hold for 
all of the uncomplicated cases of this 13116 we cannot sa} However, 
the marked difference between the leucocytic content of immature 
neutrophiles in the uncomplicated 13'mphocytic leukaemias we, have 
studied and the case combined with tuberculosis is such that it seems 
reasonable to designate the activ e tuberculosis as the cause of the differ- 
ence noted 

A studv of the pulmonar} lesions revealed the presence of neutrophiles 
in the usual locations for such cells, that is, the inner wall of cavities 
and caseous loci Examination of the sternal bone-marrow showed 
mvelogenous h3-perplasia compatible with the circulating neutrophilic 
picture Linking the pulmonarv lesions, the marrow reaction and the 
circulating leucocv tic picture, ample evidence is obtained to warrant the 
conclusion that the neutrophile functioned in the case under discussion 
in the same wav that it does in uncomplicated tuberculosis 

I he monoc3te (total numbers) was also increased in the circulating 
blood and was found to be present in tuberculous lesions in the ordinar} 

locations 
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A survey of the case as a whole showed that the lymphocytic 
leukaemia had not changed the essential pathological picture of the co- 
evisting active tuberculosis from that usually found m uncomplicated 
tuberculous infection The circulating blood picture indicated not only 
the presence of lymphocytic leukaemia but also a senous disease proc- 
ess m which the neutrophile and monocyte were involved The demon- 
stration of clinically active pulmonary tuberculosis rendered an mtelli- 
gent pathological interpretation of the significance of the neutrophihc 
and monocytic picture possible 


SUMMARY 

A case in which lymphocytic leukaemia and active pulmonary tuber- 
culosis coexisted is reported 

The mdependence of the two disease processes is suggested Despite 
the presence of a lymphocytic leukaemia the tuberculous pathology was 
essentially the same as is found m uncomplicated tuberculous infection 
The participation of the lymphocyte in the tuberculous process seems 
to be dependent upon the conditions (probably chemical) within a lesion 
The mere presence of a large number of lymphocytes in the circulation 
seems to have little if any influence upon the pathological condition 
within an active, caseating and cavitatmg process 
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THE EFFECT OF VITAMIN-A DEFICIENCY ON 
EXPERIMENTAL TUBERCULOSIS IN THE 
GUINEA PIG AND RABBIT* ^ 

MORRIS STEINER, MERIDIAN R. GREENE and BENJAillN KRAMER 

INTRODUCTION 

The influence of complete or partial lack of vitamms in the diet on the 
course of infection produced by the tubercle bacillus has mterested us 
Previous work has indicated that chronic defiaency of vitamin C appears 
to hasten the development of experimental tuberculosis in the guinea pig, 
while a defiaency in vitamin D in rabbits seems to have no effect on the 
tuberculosis produced in tins animal (1) Since the recognition by 
McCollum and Davis (1913) (2) of the existence of a fat soluble vitamin 
necessary for growth, much work has accumulated to mdicate that vita- 
min A plays a r61e in the resistance of the body to infection McCollum 
(1917) (3) first drew attention to the susceptibility of rats to respiratory 
infection when fed on diets deficient m fat soluble vitamm Later, E 
Mellanby (1919) (4) showed that puppies under similar dietetic condi- 
tions often develop bronchopneumoma Green and Mellanby (1928) 
(5) in an attempt to differentiate the effects of vitamm D and those of 
vitamin A were able to show that rats on diets deficient m vitamin A 
alone, developed a high percentage of lethal infections As a result of 
their work they gave the name “anti-infective” vitamin to vitamin A 
Further work by Mellanby and Green (1929) (6) mdicated that dimcally 
the admimstration of diets nch m vitamin A had a benefiaal influence 
both in the treatment and prevention of puerperal sepsis 
Wolbach and Howe (1928) (7) have shown that keratinization of nor- 
mal epithehum occurs m the respiratory, ahmentary and gastromtestinal 
tracts, m the eyes and penocular glands in guinea pigs on vitamm-A 
defiaent diets In view of this finding it has been suggested that bac- 
tenal invasion may occur because of the interference with the normal 
healthy structure of the mucous membranes 

In these experiments it was planned to investigate the influence of 

' From the Pediatric Research Laboratory, the Jewish Hospital of Brooklyn, New York 
* This work was aided by a grant from Mead Johnson and Company 
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Mtariin-A ckfiacnq jn qnnea pjgs nnd rabbits infected with tubercle 
InaUi \ er\ little ^\ork Ins been done on experimental tuberculosis in 
puinen p’q and rabbits nnintamcd on rations depleted of vitamin A 
Smith (1023) (SI found no difference m the amount of tuberculosis in 
pnnea pi^s fed on a diet deficient in xitaimn A and in control animals 
rccening cadlncr oil in addition to the basal diet llis basal diet ap- 
pTcnth wasdt fiacnt ml>oih \itamins A and D He v as unable toshou 
an\ licnefiaal effects as far as the tuberculous process was concerned m 
infected aninnls fed normal diets and those receding codhver oil in 
addition He later (1925) (^) showed that rats infected with tubercle 
Inalh on adequate diets were aliout onc-si\th as tolerant to tubcrculo- 
protein as the noninfeettd controls, whereas rats maintained on a \nta- 
min \ dcfiaint diet and infected with tubercle baalh were about one- 
forticth as lohrant to tuberciiloprotcin as noninfcctcd controls 

Finl cistern (1932) (10) followed the course of tuberculosis in albino 
mice wbidi were on aMtamin- \ dcfiacnt diet and then infected with a 
box me strain of tubercle baalh The tuberculous process appeared to 
progress more rapidh m the \itamin dcfiacnt animals than in the con- 
trols 

Otero, Konpisch and O’ctmaxcr (1931) (11) were able to show' that 
Uibcrailosis did not dexclop m rats on an adequate diet nor on one 
deficient m xilamin \ after inoculation with human or boxnne strains of 
tubercle baalh Howexer, when an axian strain of the tubercle baallus 
w*as used, tuberculosis dex eloped in both groups but the disease pro- 
gressed more rapidlj in the animals depleted of the vitamin 

Tlie problem whicli presented itself was to secure animals in which 
manifest signs of vitamin-A defiaenq could be produced and which 
also could be infected xxatb tuberde baalli Wolbach and Howe (7) 
haxc shown that xalamin-A dcfiaency can be produced m the guinea 
pig, although it is doubtful xxhether xerophthalmia, the common chmeal 
manifestation of this defiaenq’, develops Xerophthalmia, bow’cxer, 
can be produced in rabbits on xntamm-A dcfiacnt diets and, since both 
of these animals shoxx marked susceptibility to tuberculous infection, 
these two animals were used Although we were able to produce vita- 
min-A defiaendcs in both of these animals, it xvas difficult to maintain 
them over a long penod of time, because the c\-pcnmental diet, although 
theoretically adequate as regards all the needed known dietary factors, 
was a diet foreign to this speacs, since both guinea pigs and rabbits are 
herbivorous animals A further discussion of this factor will be pre- 
sented below 
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PROCEDURE 

Aminals Guinea pigs and rabbits of various breeds were used All 
were obtained from the same farms 

, Two rabbits or 6 guinea pigs of the same sex were kept m a cage The 
cages were made of metal with a wire-mesh floor-screen over a remov- 
able tray Each week the cages w'ere soaked in 5 per cent cresol solution 
and thoroughly scrubbed The temperature of the animal rooms, which 
were large and well ventilated, w'as maintained at 70-80°F for the gumea 
pigs and at 60®F for the rabbits 

Tlte diet 

Vitanim-A defiacnt A 


fer uni fer uni 

Rolled oats 20 0 Rolled oats 17 0 

White com meal 41 5 White corn meal 39 5 

White mashed turnip 33 0 WTute mashed turmp 33 0 

Brewer’s yeasU 3 0 Brewer’s yeast 3 0 

Calaura carbonate IS Calaum carbonate IS 

Sodium chlonde 10 Sodium chloride 10 

ViosteroP IS drops per kilo of ration Butter fat S 0 


Viosterol IS drops per kilo 

Thirty-three gm of turmp were mixed with 67 gm of dry mixture 
Multiples of this proportion of the constituents were given, the amount 
depending upon the number of animals m a cage The dry mixture was 
prepared weekly and the turnips were ground twice a week and kept m 
the refngerator The diet was fed ad hb Filter paper chppings were 
given for additional roughage Freshly distilled water was given daily 
and iodine solution was added to this once a week In addition, the 
gumea pigs were fed 5 cc of fresh orange juice 6 times weeUy The 
amount of vitamm A m this quantity of orange juice did not prevent the 
condition of avitaminosis from developmg and adequate protection 
agamst scurvy was assured It was not thought necessary to give the 
orange juice to the rabbit as tins animal is apparently not susceptible to 

scurvy 

A few gumea pigs were maintained on a diet normal for this animal 
This consisted of rolled oats, 3 parts, wheat bran, 1 part, sodium chlonde, 
1 per cent, and calaum carbonate, 1 5 per cent Alfalfa hay was pro- 
vided Fresh cabbage leaves were given 4 times a week 

The guinea pigs did not take kindly to the diet even though the basal 
diet supplemented with butter fat contained all the needed known die- 

’ Suppbed through the courtesy of Mead Johnson and Company 
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tary factors It is doubtful if even those who could be made to take xt 
would surive the normal hfe-span of a guinea pig The lack of suffi- 
aent roughage, as is usually supphed by hay, appears to be the chief 
obstacle in maintaining herbivorous animals on experimental diets in a 
normal manner Only those animals hving after 5 weeks on the diet 
were used in the data of the experiment Until this time deaths occurred 
in equal numbers in both groups, the one receiving the vitamin and the 
one bemg depnved of this factor The mortality dunng this preliminary 
penod was about SO per cent The pathological findings of the experi- 
mental animals will be discussed later 
Rabbits progressing normally on either the experimental or control 
diet frequently developed a sudden diarrhoea and died within a day or 
two As cocadia were usually found in the faeces, a latent infection was 
apparently flared up by the lack of sufficient roughage m the diet In 
spite of many attempts, no adequate substitute for hay could be made 
Tuberculin tests At the onset of the experiment aU gmnea pigs gave 
negative dermal reactions when injected intracutaneously with 0 1 cc 
of S per cent Old Tubercuhn Rabbits were not skin tested 
Infection of animals The bovine strain, C3, obtained from the New 
York Department of Health, was used for inoculating the rabbits 
Weighed, normal saline suspensions of the orgamsm grown for 2 weeks on 
Petroff’s glycenne-egg media were used The guinea pigs were inocu- 
lated by the entenc route with sputum obtained from open cases of pul- 
monary tuberculosis 

Pathological -procedure Each ammal was autopsied The sconng for 
tuberculosis was adapted from the method of Petroff and Steenken 
(1930) (12), the involvement bemg graded from 1-plus to 4-plus 
according to its extent and seventy 
After fixation in 4 per cent formahmzed saline, sections were imbedded 
in paraffin, sectioned and stained by the hematoxyhn-eosm method 
Sections were also stained for 45 minutes at 56°C m Neelsen’s carbol- 
fuchsin and destained and counterstamed m Gabbett’s solution These 
were then exanuned for the presence of tubercle bacilli 
Statistical method The weights and survival time were analyzed by a 
speaal statistical method (R A Fisher’s Statistical Method, page 107, 
Ohver and Boyd, London, 1930) As the method has already been 
descnbed in detail m thefirst paper of this senes (1), itis sufficient to say 
that when the value of P is 01 or less the difference between the means 
of the comparable senes is statistically significant 
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PROTOCOLS OP THE EXPERIMENTS 

Groiipl Nontuberculoiis guinea pigs Sis animals on the diet defiaent 
m vitamin A, 7 animals receivmg the basal diet supplemented ■with the 
•vitamin and 4 animals on a normal gmnea-pig diet were used 

TABLE 1 


Summary of siaitsltcal analysts of ueights and survival periods in guinea pigs on vitamin-A 

deficient and control diets 



vreest uvdf Cl osjiiis at 

STJi\T[\AI. 
1C£AK Ct DAYS 

Onset 

i -weeks 

9 weeks 

Death 

—A only 

344 

363 

319 

363 

56 

+A only 

325 

335 

411 

492 

94 

P 

36 

24 

14 

< 01 

< 01 

Nor only 

327 

514 

598 

671 

100 

+Aonly 

325 

335 

411 

492 

94 

P 

> 9 

<01 

< 01 

< 01 


Nor tb* 

332 

403 

479 

514 

79 

Nor only 

327 

514 

598 

671 

100 

P 

64 

013 

019 

025 


Nor tb* 

332 

403 

479 

514 

79 

+Atb 

325 

346 

369 

339 

81 

P 

503 

023 

< 01 

< 01 


+Atb* 

325 

346 

369 

339 

81 

+A only 

325 

335 

411 

492 

94 

P 

1 0 

57 

< 01 

< 01 


-Atb* 

345 

349 

311 

305 

68 

—A only 

344 

363 

319 

363 

56 

P 

> 9 

46 

83 

706 

12 

-Atb* 

345 

349 

311 

305 

68 

+Atb* 

325 

346 

369 

339 

81 

P 

01 

82 

< 01 

11 

< 01 


— A = basal diet alone 
+A = basal diet + 5 per cent butter fat 
Nor = normal gumea pig diet 
* = fed tuberculous sputum 

P = statistic, significant when less than 01 

Pathology (a) Weights and survival period Animals on a vitamin-A 
defiaenc> were maintained for 40 to 100 days when the expenment was 
terminated As noted by Wolbach and Howe (1928) (7), the only ex- 
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teraal signs of the deficiency were a cessation of growth and weight loss 
These animals died at a significantly earlier tune than those receiving the 
supplemented basal diet The guinea pigs depleted of the vitamin also 
weighed much less at death than their corresponding controls (table 1) 

A second set of control animals (numbers 108-1,2,3,4) had been placed 
on a normal gmnea-pig diet These ammals gained weight steadily 
and were m excellent health They thnved better than the group on the 
basal ration supplemented with the vitamin Their weights were sig- 
mficantly greater from the third week to the termination of the experi- 
ment when both senes were killed (table 1) 

(b) The defittency All sections of the trachea of guinea pigs on the 
vitamin depleted diet showed either a complete or partial replacement of 
the normal columnar epithelium by the squamous type of cell In the 
senes of 6 ammals, the pelves and ureters of two were swollen, thickened 
and contained a gntty and pasty matenal A bilateral hydronephrosis 
resulted The bladder contamed similar masses and the walls were 
thicker than normal These findings did not occur in the animals receiv- 
ing vitamin A Cloudy sweUing of the cornea as descnbed by Eoock and 
Trevan (1922) (13) was not found in these ammals nor in the larger ex- 
perimental group that follows 

(c) Intercurrent infections- Five of 6 ammals on the depleted ration 
showed pneumoma at autopsy This finding occurred in 2 of 7 ammals 
on the ration supplemented with butter fat and in none of 4 on the nor- 
mal herbivorous diet These umnoculated animals were in the same 
room but not in the same cages with tuberculous guinea pigs and no 
cross infection resulted 

(d) Summary Animals on the diet depleted of the vitamin died sig- 
mficantly earlier than those receiving this factor, and pneumoma was 
present in most cases of the avitaminosis The vitamin-A deficient 
guinea pigs showed keratinization of the tracheal epithehum, two showed 
hydronephrosis 

Group 2 Tuberculous guinea pigs Twenty-five guinea pigs on the basal 
diet, 22 on the same ration supplemented with 5 per cent butter fat as 
the source of vitamin A and 18 on a normal gumea-pig ration were fed 
25 cc of heavily infected sputum 5 times weekly with a tubercuhn 
syrmge Feeding was begun when they were placed on their respective 
rations 

(o) Weight and survival period of normal diet animals Tuberculous 



228 


STEINERj GREENE AND KEAKER 


animals on a normal gumea-pig diet weighed significantly less than non- 
mfected animals on normal diets The sunnval penod was not cal- 
culated as the tuberculous animals were kiUed at vanous penods for 
pathological study 



IIMEMIIL-W 


Chart 1 Mean erage iveights of tuberculous guinea pigs on nom^ diet, basal diet + 5 
per cent butter fat (+ A), basal diet alone (- A) 

(6) Weight and sumval period of experiiucnial animals Tuberculous 
animals on the basal diet supplemented with 5 per cent butter fat 
weighed significantly more than tuberculous ammals on the basal diet 
At 5 weeks there was no significant weight difference but at 9 weeks the 
control nnimnls weighed more There was a significant difference m 



VITAMIN-A DEFICEENCy AND EXPERIMEKTAI, TUBERCULOSIS 229 


weights between the infected animals receiving the basal diet and 5 per 
cent butter fat, and the infected animals on a normal diet, the latter 
animals weighing more at the end of the expenment 

The mean average survival penod of the \itamin-A defiaent animals 
was 68 days while that of those receiving the 5 per cent butter fat v as 
81 days This difference in survival period vas significant since P vas 
less than 01 However, there was no significant difference in the sur- 
vival period between the infected and nomnfccted ammals on the 
defiaent diet (table 1) 

(c) The deficiency Metaplasia of the normal columnar tracheal epi- 
thelium occurred in most of the \ntamm-A deficient guinea pigs Six- 
teen of 25 animals had dilatation of the upper portion of the ureters and 
pelves In some, calculi were found These were usuallj present m 
the upper portion of the ureter and pelvis In se\ eral cases umlaleral 
or bilateral hydronephrosis occurred A more extensive study of this 
condition is now being undertaken (table 2) 

(d) Secondary infections Seventeen of 25 infected, depleted guinea 
pigs showed pneumonia at autopsy as compared with 3 of 22 animals m 
the control group 

(c) Tuberculosis Eleven out of 21 animals (52 per cent) rccci\niig the 
diet deficient in vitamin A had generalized tuberculosis, vhilc 10 out of 
21 control animals (48 per cent) on the basal diet plus 5 per cent butter 
fat showed similar involvement (Animals 93-1 and 5, 95-3 and 9S-5 
were not included in the tuberculosis score as the\ h\cd less than 45 
days and died of secondarj' pneumonia ) Histological stud} shoved the 
same type of inxolvement in both groups but, as pointed out alK>%c, the 
vitamin-A defiaent animals had a significant!} shorter sutx i\ al penod 
than their corresponding control ammals When the experimental 
period V as subdiNuded into 2 penods of 60 to SO da} s and SO to 100 da% s, 
it vas found that 6 of 15 \atamin-A defiaent animals had generalized 
tuberculosis as compared vith 5 of 10 control animals in the first period, 
whereas in the second penod (SO to 100 da\s) 5 out of 6 dcfincnl animals 
had generalized tuberculous ineoKcmcnt as compared vith 5 out of 12 
control ammals Apparcntl}, the lack of Mtamin A did not hasten the 
development of tuberculosis in Uic animal^ *;uccumbmg rrrl} in the ex- 
penment 

In the third group of tubcrailous animah, tint n, iho'^e fed on a 
normal guinca-pig diet and infected vitli tuberculous sputum onh S 
out of 18 animals (27 per cent) had genera Irtd tuberculoses as comuan'd 
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TABLE 2 

Avtopiy findinji tn kidneys and trachea of vitamin A deficient aidcortrol animals 


AMMAL 

Kiarot* 

Kmvri (cxoss) 

trrnir.utrtt 

(mcxosconc) 

SdVnAI, 
IS DA\S 

Cxpcnmcti- 

tal 

« 



92-1 

Earlj bilateral hj dronephrosis 


61 

92-2 

0 

Squamous 

62 

92-3 

Earlj unilateral hydronephrosis 

Alodified columnar 

89 

92-3 

Bilateral hj dronephrosis, gntty material in 
pels IS 

Squamous 

60 

92-6 

Bilateral hydronephrosis 

Squamous 

71 

93-1 

0 

Modified columnar 

43 

93-3 

Bilateral h> dronephrosis 

Squamous 

75 

93-4 

Bilateral hydronephrosis, gntty matcnal in 
pelMs 

Squamous 

71 

93-S 

0 

Modified columnar 

46 

94-1 

Lclt ureter slightly swollen 

— 

86 

94-4 

Very early hy dronephrosis 

— 

67 

94-5 

0 

— 

64 

95-1 

Bilateral hy dronephrosis, putty like masses 
in pelvis, upper potUon of ureter markedly 
swollen 

i 

62 

1 

95-2 

Bilateral hydronephrosis 

Squamous 

87 

95-3 

0 

Columnar 

42 

95-5 

0 

Columnar 

41 

96-2 

Unilateral hydronephrosis 

Squamous 

72 

96-3 

0 

Modified columnar 

61 

96^ 

0 

— 

77 

96-5 

Beginning hydronephrosis, gntty matenal 
in right ureter 

" 

lOOK 

96-6 

Beginning hydronephrosis, gntty material 
in both pelves 

Modified columnar 

99K 

97-1 

0 

Squamous 

57 

97-2 

Bilateral hydronephrosis 

— 

94 

97-4 

Early bilateral hydronephrosis— upper { 
both ureters sw ollen 

" 

69 

97-6 

Bilateral hydronephrosis, gntty matenal in 
pelvis and upper ureter 

Squamous 

58 

Controls 




98-1 to 
102-6 

0 

Columnar 

SI 


— = mucosa unsuitable for microscopic studj 
K = killed 

ETpenmental = vitamin A defiaent animals 


to 11 out of 21 vitamin-A deficient animals and 10 out of 21 control 
animals (basal diet + S per cent butter fat) The animals in this group 
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were killed so that their survival penod would correspond to the vita- 
min-A defiaent group The nutritional status of these animals was 
far superior to that of both expenmental groups 
In the intestinal tract, 13 of 21 depleted guinea pigs had tuberculous 
lesions These were present mostly in the ileum One animal had 
tuberculous ulcer in this region and a second showed an area of ulcera- 
tion in the caecum Among the control group the inadence of lesions 
was the same but there was shghtly more involvement in the caecum and 
colon One animal receivmg the vitamin had four ulcers in the small 


TABLE 3B 


Rdalnt emoutil of tiiberculom i« sumea ptgsfed normal dtels tnfeded by sputum 


AKIUAL 

KUUSCl 

itrscs 

UNTl 

103-1 

1+ 

0 

103 2 

2-h 

0 

103-3 

+ 

0 

103-4 

+ 

0 

103 5 

2+ 

3+ 

103 6 

2-h 

+ 

1201 

2-h 

0 

120 2 

0 

0 

120-3 

0 

0 

120-4 

0 

0 

120 5 

0 

0 

120-6 

0 

0 

143-1 

Pn 

i+ 

143-2 

0 

0 

143-3 

2-f 

2-f 

143-4 

0 

( 0 

143-5 

4-f 

2-f 

143 6 

0 

0 


CTLEEK 

sum. 

CflXSTTKC 

CA£CUU 

3-f 

0 

0 

2-f 

3-f 

0 

+ 

2-f 

0 

2-f 

0 

0 

-f 

0 

0 

3-f 

-f 

0 

-f 

-f 

0 

-f 

0 

0 

-f 

0 

0 

0 

-f 

0 

0 

0 

0 

-f 

0 

0 

2-f 

3-f 

-f 

0 

0 

0 

2-f 

0 

0 

2-f 

-f 

0 

3-f 

2-f 

0 

-f 

0 

0 


COtO'i 

CSOSSTS. 

SOOXE 

Strz>7\AZ. 

TXUE 

0 

2-f 

62K 

0 

2-f 

99K 

0 

2-f 

67K 

0 

2-f 

78K 

0 

3*f* 

71K: 

0 

3-f 

99K 

0 

2-f 

70K 

0 

1-f 

70K 

-f 

-f 

87K 

0 

1-f 

77K 

0 

0 

65K 

0 

1-f 

74K 

0 

4-f 

66 

0 

1-f 

73K 

0 

3-f 

73K 

0 

1-f 

91K 

0 

4-f 

91K 

0 

1-f 

91K 


K = kiUed 


mtestine However, the involvement of the intestines for the most part 
consisted of early or moderately advanced tubercles 
In the group of animals on the normal gumea-pig diet, 8 out of 18 
animals had defimte gross intestinal lesions, 2 of which were advanced, 
but no gross ulcers were found (tables 3 A and B) 

Group 3 Notiluherculous rabhis Seven rabbits receiving the diet supple- 
mented with vitamin A and 3 animals on the basal diet alone were used 
Pathology The animals on the vitamm-A defiaent ration had a 












TABLE 4 


Stgntficance of the mean xoetghls of comparable groups of rabhts in vtiamin-A experiment 


GXOOT 

HUE 

WEXCHT 
UEAK (GUS) 

DCfIXlEKCE 

t 

n 

V 


Onset 

1043 







1049 

6 

27 

8 

79 


3 weeks 

828 







1153 

325 

5 81 

8 

< 01 


6 weeks 

970 







1278 

308 

3*16 

8 

014 


Death 

1003 





+A 


1396 

293 

1 5 

8 

16 

-A 

Onset 

1043 





-Atb 


1092 

49 

7 92 

11 

44 

-A 

3 weeks 

828 





-Atb 


1033 

205 

3 66 

11 

< 01 

-A 

6 neeks 

970 





—A tb 


1012 

42 

42 

11 

68 

-A 

Death 

1003 





-Atb 


990 

13 

13 

11 

89 

+A 

Onset 

■■ 





-f-A tb 



48 

97 

IS 

34 

+A 

3 weeks 






+Atb 



132 

1 61 

IS 

13 

+A 

6 weeks 






+A tb 



141 

1 59 

15 

14 

+A 

Death 






+A tb 


■H 

238 

1 06 

15 

306 

-Atb 

Onset 

1092 





+A tb 


1096 

4 

09 

18 

> 9 

-Atb 

3 weeks 

1033 





“{•A tb 


1021 

12 

17 

18 

86 

-Atb 

6 weeks 

1021 





+Atb 


1137 

125 

63 

18 

53 

—A tb 

Death 

990 





-|"A tb 


1158 

168 

2 01 

18 

052 


— A = animals on basal diet (vitamin A defiaent) 

+A = ammals on basal diet + 5 per cent butter fat 
tb ~ infected intravenously with 000,5 mgm of strain C3 
P •= statistic, usually significant when less than 05 
The values t and n have been explamed m detail m our first paper under “StatisUcal 
method,” Avttr Rev Tuberc , 1936, 33, p 588 
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weight mean significantl)' less than that of animals receiving this factor 
at 3 and 6 ’neeks on their respective rations Both groups were killed 
at the end of the expenmental period of 61 days (table 4) One animal 
on the basal diet show'cd xerophthalmia No metaplasia of the epi- 
thelium of the trachea was noted on histological examination 

Group 4 Tuberculous aminals Ten rabbits w’ere placed on the defiaent 
ration and 10 on the diet containing xatamin A They were then inocu- 

TABLE 5 


Autopsy findings in rabbits inoculated uill 000,5 vigm of the CS strain of tubercle bacilli 


ANIMAL SITUBia 

lx;^o 


SPLEEN 

KIDVrY 

CSOSSTB 

SCOKE 


Experimental 







al 

4+* 

2+* 

3+* 

1+* 

4+ 

61 

a2 

4+‘ 

1+* 

1+ 

1+* 

3+ 

62 

a3 

4+* 

2+» 

3+» 

2+ 

4+ 

61 

a4 

4+* 

0 

0 

!+• 

3+ 

45D 

aS 

3+» 

0 

!+• 

0 

3+ 

45D 

a6 

4+* 

1+* 

4-j-* 

1+* 

4+ 

S8D 

a? 

4+» 

2+ 

4+ 

2+ 

4-f- 

62 

aS 

3+‘ 

2+* 

2+* 

1+* 

4+ 

61 

a9 

4+* 

0 

3+‘ 

0 

3+ 

SOD 

alO 

3+* 

2+ 

2+‘ 

0 

4+ 

43D 

Control 







a21 

2+* 

1+* 

1+* 

0 

3 

54D 

a22 

4+* 

0 

2+* 

2+ 

3 

61 

a23 

3+* 

2-f-* 

2+ 

1+ 

4+ 

61 

a24 

1+ 

0 

2+ 

0 

1+ 

46 

a25 

3+ 

l+‘ 

2+ 

— 

4+ 

46' 

a26 

2+* 

1+* 

1+* 

0 

3+ 

42D 

a27 

2+* 

0 

l-J-* 


2+ 

62 

a28 

4+* 

2+ 

2+* 

1+* 

4+ 

62 

a29 

4+* 

2+* 

2+* 

1+ 

4-F 

60 

a30 

2+* 

0 

2+* 

2+* 

2+ 

62 


* Tubercle bacilli found, D = died, others killed Animals 11-13 umnoculated eipen- 
mental group, negative for tuberculosis as well as ammals 14-20, unmoculated controls 


lated intravenously with 000,5 mgm of C3, a bovme strain of tubercle 
baallus 

Pathology (fl) TT eights and survual period Tuberculous rabbits on the 
diet deficient m vitamm A lost significantly more weight than those on 
the control diet As some of the control rabbits were killed when the 
defiaent animals died and all survivmg were killed at 61 days, the sur- 
vival penod could not be calculated Five of 10 tuberculous ammak on 
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the \itamin-A depleted ration died before the end of the erpenment 
Infected animals on the diet defiaent in Mtamin A lost significantly 
more weight than tuberculous control rabbits There was hkew'ise a 
significant w eight dilTcrcncc at 3 and 6 w ccks betw cen uninfected animals 
depleted of Mtamin A and those on the supplemented ration The 
weight difference between infected and uninfected Mtamin-A deficient 
rabbits or between infected and uninfected control animals w'as not 
significant (table 4) 

(b) The defiacncy Two animals (a4 and a6) developed very definite 
xerophthalmia and one (a9) had an early stage of this condition when it 
died of cocadiosis This did not occur in rabbits receiving vitamin A 

(c) Secondary mfccltotis Secondary pneumonias were not present in 
defiaent or control animals It should be recalled that the experiment 
w as terminated at 61 da> s Over 50 per cent of the animals died before 
ihej were on the diets 6 weeks, usually from a sudden diarrhoea which 
was caused fa\ cocadiosis in most instances Only those animals w^ho 
h\cd longer than 6 weeks were included in our data 

(d) Tuberculosis In the group on the diet produang xerophthalmia, 
all 10 rabbits dc\ eloped verj advanced tuberculosis, while 7 of 10 control 
animals had tuberculosis of similar seventy All of the depleted ammals 
had extensive caseous pneumonia, this occurred in only 5 out of 10 
rabbits on the supplemented ration None of the latter ammals had 
lesions of 3 plus or greater sexenty in the spleen, but 5 of 10 ammals in 
the condition of axataminosis had tuberculosis of this extent Tuber- 
culous involvement of the kidney, liver and bone marrow w^as about the 
same in both groups (table 5) Intestinal sections showed no tuber- 
culosis 


DISCUSSION 

Guinea pigs on a diet deficient in vitamin A showed metaplasia of the 
normal columnar epithelium to the squamous t)q3e as desenbed by Wol- 
bach and How e (1928) (7) They frequently developed dilatation of the 
ureters and pelves, in some eases hydronephrosis and small white calcuh 
were found This condition was first described by Osborne and Men- 
del in rats (1917) (14) The presence of respiratory infections in vita- 
min -A depleted animals has been desenbed by numerous mvestigators 
(see reviews by Clausen, 1934 (15) and Robertson, 1934 (16)) We 
found secondary pneumomas to be prevalent in the gmnea pigs on the 
ration defiaent in this factor The ammals not receiving vitamin A had 
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a mean weight and survival penod significantly less than those on the 
basal diet supplemented with the vitamm However, it is important to 
note that although these control ammals received a diet theoretically 
adequate in nutritional requirements they had weights defimtely lower 
than those of gumea pigs on a normal diet for this speaes and few looked 
as well Herbivorous animals are accustomed to a large amount of 
roughage, usually m the form of hay, and this factor is apparently verj’^ 
important m mamtaimng a condition of physical weh-bemg and maxi- 
mum growth 

Tuberculous gumea pigs on the vitamm-A defiaency did not die 
sooner than animals on the defiaency alone nor did they weigh less 
Apparently, the added burden of the infection could not further reduce 
the poor physical condition of the animals caused by the vitamm defi- 
aency The defiaency evidently caused the death of many of the tuber- 
culous gumea pigs 

The madence of generalized tuberculosis developing during the expen- 
ment was about 50 per cent m the animals not receiving the vitamm and 
also m those whose basal chet was supplemented with this factor Al- 
though the survival penod of the vitamm-A defiaent animals was 
significantly shorter than those on the control chet, an analysis of the 
ammalj; dymg earher m the experiment, that is, 60 to 80 days, did not 
show any greater madence of advanced tuberculosis in the former group 
of nniTTiflls It was,. therefore, felt that the tuberculous process was not 
accelerated m the defiaent animals 

When the tuberculosis m the gumea pigs receivmg the basal diet sup- 
plemented with vitamm A was compared to that m the group of similarly 
infected animals fed on a normal ration for guinea pigs, the madence of 
advanced tuberculosis was much greater m the former group of animals 
The unnatural physical form of the experimental chet, although adequate 
m all the known nutntional factors, apparently lowered the resistance of 
the animals to some extent The absence of suffiaent roughage m the 
experimental chet may also account for the greater absorption of organ- 
isms ingested m this group, as compared to that m the animals on the 
normal gmnea-pig chet, which were fed large amounts of hay 

It was difficult to correlate the findmgs m this experiment with those 
obtamed m our previous mvestigation with vitamm C Our gumea pigs 
on the vitamin-C defiaent diet supplemented with orange juice were 
maintained m excellent health for a prolonged penod As already men- 
tioned, ammalR on the vitamm-A depleted chet supplemented with 
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butter fat were not so maintained When sputum was fed to ammak on 
the diets just mentioned, those on the diet with vitamin A had more 
generalized tuberculosis than the vitamin-C control guinea pigs^ 
This was even more striking since the mean survival time of the animals 
in tlus experiment was 81 days and that of the guinea pigs on the vita- 
main-C control ration was 142 days When infected vitamin-A 
defiaent animals were compared with infected animals on the diet of 
chrome scurvy, the latter had more generahzed tuberculosis However, 
the mean survival penod of the animals depleted of vitamin A was only 
68 days and that of the chrome scorbutic animals was 119 days 

Rabbits were inoculated with a small dose of strain C3 which proved to 
be very virulent Extensive advanced tuberculosis developed in a short 
time and animals were killed as it was feared any difference caused by the 
vitamin defiaency might be masked The incidence of advanced tuber- 
culosis appeared to be slightly greater in the animals on the depleted 
ration These animals seemed to have a defimtely greater involvement 
m the lungs and spleen but, due to the small number of rabbits surviving 
long enough to be included in our data, accurate analysis is not possible 
With a much larger senes and a less virulent strain of tubercle bacilli, 
it might be possible to estabhsh these findings defimtely 

CONCLUSIONS 

1 Guinea pigs and rabbits receiving a vitamin-A depleted basal 
diet supplemented with vitaimn A could not be maintained in excellent 
health as were those receiving their respective normal diets 

2 Vitamin-A deficiency caused a sigmficant lowenng m body weight 
as compared to that of animals on the basal diet with added vitamin A 

3 Vitamin-A depleted guinea pigs survived for a shorter penod than 
animals receiving the vitamin 

4 Pneumoma occurred in a high percentage of guinea pigs depleted of 
vitamin A 

5 Dilatation and swelling of the ureters with calculus formation were 
found in some of the guinea pigs on the diet produang avitaminosis 

6 The development of tuberculosis did not appear to be accelerated 
in vitamin-A deficient guinea pigs, especially those surviving from 60 
to 80 days after infection 

7 Tuberculosis did not further reduce the weights nor the survival 
span of gumea pigs depleted of vitaimn A 

* Vitanun C control guinea pigs were animals on scorbutic basal diet plus orange juice 
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8 Tuberculous infected guinea pigs on a basal diet supplemented with 
all the known food factors developed more extensive lesions than 
similarly infected animals on a normal ration for this ammal 

9 Rabbits on a diet deficient in vitamin A appeared to develop 
slightly more extensive tuberculosis m the lung than control animals, 
T\hen inoculated intravenously w'lth strain C3 
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THE SEDIMENTATION RATE AND MEDLAR’S INDEX” 

A Comparison 
A R M\STIN 

The blood IS n sensitive reflector of alterations occurring any vs here 
m the bod\ Throughout life there is a constant interchange taking 
place between the blood and the other body tissues This interchange 
produces continued variations in the composition of the blood both in 
Us liquid and solid constituents In spite of these constant vanations 
a number of adaptiv c processes cooperate m maintaining an equilibrium, 
which in health gives the blood a uniform composition m both Us histo- 
logical structure and Us chemical composition Disease conditions usu- 
allv dcstroj this normal cquilibnum with the production of definite 
changes, which, when rightly interpreted, give valuable information 
regarding the undcrlj ing pathologj 

For many j ears efforts hav e been made to establish a charactenstic 
blood picture whidi would be helpful in evaluating the underlying 
pathology in tuberculosis The establishment of such a picture would. 
It was thought, bo of inestimable value to the chniaan since it would 
enable him to determine wnlh greater accuracy both the extent of the 
lesion and the course it w as pursuing, and at the same tunc give defi- 
nite information regarding the effectiveness of treatment In regard to 
treatment it was hoped that such a picture would be of great aid in 
determining the time when an} particular type of treatment should be 
instituted as w ell as the length of tunc it should be maintained These 
objectiv'cs have been attained to a considerable degree by studies of 
both the corpuscular and plasma content of the blood To-day impor- 
tant information regarding a tuberculous lesion can be derived from the 
white blood-picture as exemplified m Medlar’s leucocytic index, and from 
the plasma-corpuscular relationship shown by the red-cell sedimentation 
rate 

Studies to determine the significance of leucocytic changes occumng 

1 From the Lutheran Sanitarium, Wheat Ridge, Colorado 

’ Read at a meeting of the Denver Sanatonum Association, Denver, Colorado, May 26, 
1936 


239 



240 


A R HASTEN 


in the blood of tuberculous patients began years ago In 1905 Ullom 
and Craig (1) came to the conclusion that an increase of resistance 
to a tuberculous infection v as accompanied by a corresponding increase 
in the number of 13 'mpbocytcs in the blood In 1925 Sabin, Cunning- 
ham and their coworkers ( 2 ) found that the course of a tuberculous 
lesion could be quite accuratelj followed by noting the relative propor- 
tions of monocjdcs and ljTnphoc}'tcs in the arculating blood in rabbits 
It w as found that when the monoc} te-ljmiphocjde ratio was low , that is, 
when there was an increase in the monocji;es, autopsy always disclosed 
an extensive and active lesion On the otlier hand w'hen the Ijunpho- 
cj'tes showed an increase, that is, when the monocyte-lj'mphoc}le ratio 
was high, autopsy consistently show'cd an attenuated or arrested lesion 
In 1926 hledlar (3) began an extensive study of the leucoc} tic reaction 
m tuberculosis From his studies he amved at the conclusion that there 
are three defimte leucocytic tjqies which are produced by tuberculous 
lesions at different stages of the pathological process The neutrophiles, 
he says, predominate in the phase of abscess-formation, of ca\ntation and 
of ulceration The Ijnnphocytes are the chief cells concerned with the 
healing process, and the monocytes increase when extention of the tuber- 
culous lesion takes place In 1935 Crawford (4) in conjunction wath 
Medlar, devised a calculator for correlating Medlar’s three tjqies of 
cell reaction into one index number, which he calls the leucocytic index 
In this paper this index is referred to as Medlar’s index 

The value of the plasma-corpuscular relationship as shown by the red- 
cell sedimentation rate has been amply demonstrated since 1921 w^hen 
Westergren (5) first urged the use of this valuable test in tuberculosis 
In previous papers ( 6 ) (7) we show'ed that the sedimentation rate is an 
effiaent method of determimng tlie activity and of followmg the course 
of tuberculosis In this paper the sedimentation rate refers to tlie 
percentage of fall of the red-cells in a two-hour penod as determined by 
use of the modified Westergren technique desenbed in the aforemen- 
tioned articles ( 6 ) (7) 

The present study was made m order to determine a relationship, if 
any, between the sedimentation rate and Medlar’s index The accuracy 
of the tw'o tests in reflecting the dmical course of tuberculosis w as inves- 
tigated also, although the number of patients having coinadent blood 
counts and sedimentation tests was found to be rather small for accurate 
statistical analysis In spite of this draw'back, however, several inter- 
estmg relationships were discovered and it is hoped that further study 
will lead to their eventual confirmation 
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Tn I'^'O ^\c bctran niakmg <^cdmicntAtion tests on all patients entenng 
tins m^tltulton so that we no\s ln\c records of I’iS consecutive tuber- 
nilous patients sbouing complete blood counts and sedimentation rates, 
together with a classification into minimal, modcratcl} advanced and 
far .id\anccd casvs as determined b\ historj, plijsical examination and 
X-ra% In this senes there were IS minimal, 35 modcratelj advanced 
and 105 far ad\anccd patients Ihesc groups showed a definite and 
parallel increase in their median sedimentation rate and Medlar index 
as shown in the following 

XMeraffh For 
Xftntr’oJ AdtJncciS Ad onced 

Medum scdimcnlahon me 20 31 44 

Median Medlar index 23 20 30 

There rs a definite correlation between the two tests, a high sedimenta- 
tion rate and a high Medlar index closely paralleling extensive disease 
Conxorsch alow sedimentation rate and a low hledlar index accompany 
a slight lesion 

The 15S patients were next grouped according to their progress in the 
sanatonum, that is, into those who unproxed, those who remained 
stationary or grew worse, and those who died The number of patients 
in each of these groups x\as 111, 27 and 20 respectively 
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From these findings it appears that both tests have a definite relation- 
ship with the extent of the disease, for it is well known that the smaller 
amount of tuberculous involvement when treatment is started the 
greater is the probability' of cure Likewnse it is exudent that the loxx'er 
the sedunentation rate and Medlar index the greater are the chances for 
improvement Conx'ersely the higher the sedimentation rate and Med- 
lar index the worse is the prognosis 
The change which occurs in the sedimentation rate and Medlar 
index dunng the course of tuberculosis xvas studied m 65 far-advanced 
patients who had blood counts and sedimentation tests made con- 
currently several times dunng their stay' in the sanatonum It was 
found that m 77 per cent of these patients the sedimentation rate fol- 
lowed the clinical course of the disease Medlar’s index followed the 
chnical course in 58 per cent of the same patients In 57 per cent of the 
patients the sedimentation rate and Medlar’s index followed the chnical 
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course m unison Although in this group the sedimentation rate 
follov,ed the clinical course more accurately than did Medlar’s index, 
indi\adual cases frequently showed the opposite to be true For exam- 
ple, a patient w'ho developed acute appendicitis showed a marked nse 
of Medlar’s index while the sedimentation rate remained essentially 
unchanged hledlar’s index appeared to reflect the seventy of the inter- 
current infection while the sedimentation rate continued to parallel 
the underlying tuberculosis This is to be expected since Medlar’s 
index IS largely influenced by the neutrophile-ljmiphocyte ratio, while 
the sedimentation rate depends upon tissue destruction 
In the group of patients having concurrent sedunentation tests and 
blood counts several times dunng their course of treatment 48 showed 
definite clinical change as confirmed by X-ray findings Thirtj'-one of 
these patients improved and 17 grew worse A companson between 
their median sedimentation rate and Medlar index at entrance and their 
last examination showed a fall of both the sedimentation rate and 
Medlar index in those patients who improved and a nse m those who 
grew' worse This relationship is w ell showm m the following tabulation 

Irtpre^ei Crev Went 

, , . /Entrance 40 32 

Median sedimentation rate 21 42 

j /Entrance 32 33 

Median Medlar indes observaUon 29 47 

From the above it is seen that there is a defimte and parallel fall showm 
by both the sedimentation rate and Medlar’s index in those patients 
who improved, and a positive increase of both tests m those patients 
who grew worse 

SUMMARY 

From this study it appears that both the sedimentation rate and 
Medlar’s index indicate the activity of a tuberculous lesion, and that 
both tests follow the course of the lesion qmte accurately Thus the 
higher the sedimentation rate and Medlar index the worse the prog- 
nosis, conversely the lower the sedimentation rate and Medlar mdex 
the better the prognosis Because of vanations m mdividual instances 
it would seem that both tests are well worth w'hile and should be made 
to supplement each other Wdiere conditions prohibit the emplojmient 
of both procedures the simphaty of the red-cell sedimentation test is 
an important point in its favor 




PRECIPITATION OF WATER SOLUBLE TUBERCULO- 
PROTEIN BY HYDROGEN-ION CONCENTRATION ^ 

ERNEST B HANW aot WALTER P ERICKS 

In attempts to develop a procedure for preapitation of tuberculm- 
like substances from the unne of patients mth active tuberculosis the 
authors employed the buffer solution method of hydrogen-ion concen- 
tration Working with knonn solutions of tuberculoprotem, it ivas 
observed that the optimum pH concentration for maximum preapita- 
tion was approximately 2 8 This is apparently m disagreement with 
the results obtained by both Gabbe (1) and Long and Seibert (2) 
These investigators placed the isoelectnc point for maximum preapita- 
tion at approximately pH 4 0 

In view of the importance of this obsen'ation in relationship to the 
chemistry of tuberculosis it was deemed advisable to investigate this 
pomt more thoroughly 


PROCEDURE 

Vanous buffer solutions were tned with different preparations and 
amounts of tuberculoproteins The experiments presented here were 
performed with the standard buffer solutions of Clark and Lubs (3) 
A senes of 30 different pH concentrations ranging from 1 2 to 7 0 was 
tested These pH concentrations were measured before and after the 
addition of the protein solutions by the colonmetnc method and checked 
by the potentiometer Care was used not to disturb the pH equilibnum 
of the buffer solutions by addition of too much protein extract 

The tuberculoprotem solutions tested were the ultraprotein filtrate 
prepared accordmg to the method of Seibert (4), distilled water extracts 
of virulent and avirulent tubercle bacilli, and the undialyzed culture 
filtrate of avirulent tubercle baalli growm on Long’s (5) nonprotem 
media 

In the experiments described m this communication, the undiatyzed 
culture filtrate w'as used It w^as found that 0 S cc of the filtrate could 

‘From the Laboratones of the Buffalo Citj Hospital and Medical School, Unnersity 
of Buffalo, Buffalo, New York 
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be added to 9 cc of tlic buffer solutions without disturbing the pH equi- 
librium Nine cc of each buffer solution was pipetted into a centnfuge 
tube followed by 0 5 cc of the culture filtrate This was mixed and ob- 
served for the appearance of flocculation, then, after standing overnight, 
the tubes verc centrifuged and obscr\'cd for the pH concentration of 
maximum preapitation 

The supernatant fluids w ere then transferred to another set of tubes 
and tested b} vanous protein prcapitants for completeness of preapita- 
tion In these experiments, trichloroacetic aad was added making a 10 
per cent concentration, and after standing overnight the tubes were 
centnfuged The completed experiment is shown in figures la and lb 

Following this a culture filtrate was boiled for one hour and the expen- 
ment repeated as shown m figures 2a and 2b 

RESULTS 

In the expenments with the different tuberculoprotcm solutions, it 
was obscn’cd that flocculation appeared first at pH 2 8 This was the 
finding regardless of the method of preparation of the protein solution 
On standing overnight the maximum range for the unheated culture 
filtrate extended from pH 2 4 to 3 0 as shown in figure la and also tended 
to extend toward the alkaline side to pH 4 0 but preapitation was not 
complete bej ond pH 3 0 

\^ith the heated culture filtrate, the flocculation appeared first at 
pH 2 8 but on standing overnight the maximum range of precipitation 
extended toward the alkaline side to pH 4 6 as shown m figure 2a 

WTien tncholoracetic acid was added to the supernatant fluids as 
show'n in figures lb and 2b, very little preapitate occurred within the 
maxTmum range of pH precipitation 

DISCUSSION 

Our expenence with the pH preapitation of tuberculoprotcm has 
shown that with the undenatured material the optimum point for the 
maximum precipitation is approximately pH 2 8 with a range between 
2 4 and 3 0 However, when subjected to hydrolysis as in heating, the 
maximum range extends towards the alLahne side to as high as pH 4 6 
This was especially noted with the distilled aqueous heat extracts of 
tubercle baalli 

Attempts were made to repeat the experiments of Long and Seibert, 
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using acetic acid A senes of 60 tubes were set up, each containing 9 
cc of a diluted aqueous extract of avirulent tubercle bacdh 
Beginning with dilute acetic aad that gave no preapitate in the first 
few tubes, the amount of aad was increased in each successive tube 
until no preapitate occurred in the last few tubes The pH was deter- 
imned colonmetncally in the supernatant fluid of each tube It was 
found that the pH did not consistently var)f in proportion to the amount 
of aad but it was interesting to note that all maximum preapitations 
occurred within the pH 2 4 to 4 6 range This was the same range as 
obtained with the same extract usmg the buffer solutions 
Blood serum or egg albumen (using the same buffer solutions) does 
not precipitate at pH 2 8 This would indicate that tuberculoprotem 
IS probably not albuminous in nature as has been suggested by some 
mvestigators (6) (7) At least it does not preapitate m the albumen 
pH range until subjected to hydrolysis This may have caused confu- 
sion smce the hydrolyzed matenal has probably become a mixture of 
denved proteins, some of them albummous m nature 
The preapitate obtained at pH 2 8 is readily soluble in distilled water 
made slightlj’- alkahne with sodium-bicarbonate It gives positive biuret 
and xanthoproteic reactions and contams a carbohydrate radical as 
mdicated by Molisch’s test 

Its antigenic properties were demonstrated by the charactenstic 
tuberculm skin reactions on tuberculm-sensitive mdividuals A satis- 
factory antigen for complement fixation tests has been prepared in our 
laboratory by using a preapitate obtained by adjusting the aqueous 
extract of tubercle baalh to pH 2 8 with glaaal acetic aad 
There are but few protems that preapitate at so low a pH This sug- 
gested a chemical aid for isolation and purification of tuberculoprotem 
In order to test this possibihty, a mixture of tuberculoprotem and hu- 
man serum m equal amounts was added to a senes of buffer solutions, 
and allowed to stand overmght At the lowest pH of maximum preapi- 
tation (pH 2 4) very little serum protems v ere adsorbed to be earned 
down by the tuberculoprotem, but as the alkahne side was approached 
more and more serum proteins were earned doirn In the pH range for 
preapitation of serum protems the tuberculoprotems were apparently 
adsorbed and earned down with the serum proteins 
This reaction has not been investigated further at the present time 
However, w e have used the pH 2 8 precipitation as an aid in the isolation 
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and purification of the tubercuhn-hke substances in the urine of patients 
with active tuberculosis wnth some degree of success 

The authors feel that on further studies this low pH flocculation point 
ma) prove to ha^ e considerable bearing upon our knowledge concerning 
the nature of the disease processes of tuberculosis It may also ex- 
plain some of the difficulties encountered in laboratory procedures now 
employed as aids m diagnosis of the disease 

SUitMjVRY 

1 By use of buffer solutions it was found that with undenatured 
tubcrculoprotcm the maximum precipitation occurs at approximately 
pH 2 8 with a range from 2 4 to 3 0 

2 ^^fficn tubcrculoprotcm is subjected to hydrolysis the range of maxi- 
mum prcapitation shifts tow'ard the alkalme side to as high as pH 4 6 

3 It IS suggested that this low pH 2 8 preapitation point may serve 
as a chemical aid in the isolation and purification of the tuberculopro- 
tem 

4 It IS further suggested that continued studies of pH precipitation 
charactcnstic of tuberculoprotein may have an important beanng on 
our knowledge concerning tuberculosis 

The authors msh to express their appreaaUon to Alexander Terech and W'lUmm MiUer- 
schoen for their invaluable technical assistance rendered in tliese studies 
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TOPICAL APPLICATION OF CODLIVER OIL IN 
TUBERCULOSIS^ 

A Prellmlnaiy Report 
ANDREW L BANYAI 

The administration of codhver oil by mouth was known for a long 
time before experimental evidence was produced that demonstrated 
its possible mode of action In the earhest references its alleged useful- 
ness was attnbuted to its relatively easy absorbabihty from the mtestmal 
tract and to its high calonc value 

When it became known that codhver oil contams large amounts of 
vitamin A and vitamm D, it was demonstrated that certam healmg 
properties of it were due to these vitanuns 

The results observed by Loehr (1) followmg the local apphcation of 
codhver oil m nontuberculous conditions are of interest He used 
codhver oil and a codhver-oil salve for the treatment of fresh wounds, 
bums, acute and chrome osteomyehtis He noted that codhver oil 
exerts a striking mhibitmg effect upon the bactenal flora of wounds 
The oil permeates the tissues and causes a rapid hquefaction of the 
necrotic tissues, includmg the epithehum There is an early appear- 
ance of granulation tissue which, m turn, becomes covered with epithe- 
hum The most stnkmg regenerative effect on the epithehum was seen 
m bums 

The favorable effect of codhver oil upon the formation of granulation 
tissue was observed by Steel (2) m the treatment of deep abrasions, 
bums, and indolent ulcers m the leg 

Loehr (1) emphasizes the fact that bactena ordmanly encountered 
m infected wounds, such as streptococa, staphylococa and Bacillus 
colt, pensh when introduced mto codhver oil It has not been deter- 
mined whether the nucroorgamsms die because the codhver oil contains 
no nounshment for them or because of the surface tension of the oil 
He beheves that the benefiaal effect of codhver oil upon the heahng 
of wounds IS attnbutable to its vitamm A and D content 

* From the Mmrdale Sanatonum, Wauwatosa, Wisconsin 
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Fontes (3) reported m 1921 that the addition of one per cent codliver 
oil to ordinary broth medium prevents the development of cultures of 
tubercle baalli The oil in the fluid medium did not lose this inhibit- 
ing power when filtered through porcelain but did lose it when shaken 
with kaolin Fontes assumed that the bacilli absorb particles of oil 
which forms an insulating envelope that, m turn, obstructs the nutri- 
tion and oxygen supply of the microorgamsms 

The inhibitory effect of codliver oil upon the growth of tubercle bacilli 
was believed by Platonov (4) to be due to unsaturated fatty acids 
He added the unsaturated soaps of codhver oil to cultures of tubercle 
baalh on potato media After three weeks it was found that unsatu- 
rated soaps, even in concentration of 0 25 per cent, inhibit the growth 
of the baalh When suspension of tubercle bacilli m a one or two per 
cent solution of unsaturated soaps was used, the effect was still greater 
After 48 hours m the incubator, the preparation stained by the Ziehl- 
Neelsen method had an interestmg appearance the tubercle baalli 
were pale pink, contained dark granules and a considerable number of 
them had lost their aad-fastness 

A similar investigation was carried out by Campbell and Kiefer (5) 
They cultured tubercle baalh on codliver-oil-potato medium After 
five weeks the tubercle baalh appeared beaded and smaller than the 
usual size Some of them had a dumb-bell shape and seemed to be 
composed of two granules united by a very thin short strand of red- 
staimng protoplasm With the granule stain, the red-staining proto- 
plasm was not very evident Many solitary granules were seen They 
concluded from their mvestigation that codhver oil has a defimte in- 
hibitory and bactenadal action on virulent tubercle baalh From the 
study of controls on cotton-seed oil they deduced that at least part of 
the inhibitory action is caused by some constituent of the codliver 
oil and not altogether by a mechamcal action of a film of oil between 
the bactenum and the medium 

Loehr (1) also reported that codliver oil is free of bactena and, even 
when used in large quantities locally, it is harmless 

This paper is based upon the observation of 46 cases Of these there 
were 3 lupus vulgans, 1 scrofuloderma, 1 case with multiple subcu- 
taneous tuberculous abscesses, 6 with tuberculous lymphademtis, 1 so- 
called pr ima ry tuberculosis of the muscle, 2 tuberculous ulcers of the 
pharynx, 25 with tuberculous laryngitis, 3 with tuberculous empyema, 

1 sinus following tuberculous epididymitis, and 3 ischiorectal fistula 
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cases Patients whose treatment lasted for less than two months 
were not included m this study 

Of the 3 lupus vulgans cases, 2 completely recovered in eight and 
four months, respectively, the third patient whose lesion involved the 
middle and upper portions of the left arm has shown remarkable im- 
provement dunng the five months from the begmnmg of treatment 
on March 2, 1936 This patient, N Z (no 8348), 33 years old, white, 
female, has been suffenng from skm tuberculosis for approximately 
twenty years Although the lesion showed considerable improve- 
ment on a modified “salt-free” diet, rather large, persistently discharg- 
mg ulcerous areas were still present at the begmmng of codhver-oil 
treatment As an illustration of complete heahng the following case 
is presented 

0 K , (do 6814), 27 years old, white, female Diagnosis Lupus vulgans, 
involving practically the entire face, with parPal destruction of the nose and 
upper hp Also, lupus vulgans, mvolving the entire extent of the skin of the 
left arm The disease was of 6 years’ duration when patient was first seen 
The process responded favorably to “salt-free” diet, but some of the ulcers 
on the face and arm remained open and produced considerable discharge 
Codhver-oil dressings were apphed to these areas from October 4, 1934 until 
May 31, 1935, at which tune all ulcers were found to be epithelized The fav- 
orable change in the process of heaimg was so marked following the local 
apphcation of codhver oil, that it seems to be justified to attnbute the ac- 
celeration and completion of the healing to the effect of codhver oil 

Favorable response to treatment is present in a case of scrofuloderma 
following a penod of treatment of 4^ months The process is not en- 
tirely healed yet The lesion in this patient, hi C (no 7856), 13 years 
old, Mexican, male, developed at the site of multiple sinuses ongmat- 
mg from tuberculosis of the nght 6th nb 

Slow but satisfactory improvement followed the apphcation of cod- 
hver oil to ruptured tuberculous subcutaneous abscesses This child, 
W F (no 9384), 15 years old, colored boy, was suffenng also from 
multiple bone tuberculosis and tuberculous lymphademtis 

Very good results were observed in all the six cases of tuberculous 
ademtis Two cases are presented m detail 

1 A B , (no 10197), 2 years old, white, female Diagnosis tuberculous 
lymphadenibs, preauncular On admission there was a fluctuating mass the 
size of a large walnut antenor to and below the nght ear The skm over 
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this abscess tvas niarhcdlj congested and atrophic The patient v,as treated 
b\ diih quirtr-hnip irndialions at the Milwaukee Children’s Hospital prior 
to her registration at the saintonuni, witliout improicment Fifteen cc of 
pus were rcmoied from the abscess bj aspiration, following which 5 cc of 
warm codlivcr oil were injected into the abscess on Apn! 1, 1936 Ihe abscess 
broke through the skin Iw o da\ s later Next daj it closed up again and began 
to fill up I our cc of pus were aspirated and 2 cc of warm codhver oil in- 
jected on Apnl 11, 1936 The abscess opened spontaneously the same night 
From then on the local treatment consisted of d?ily instillations of codhver 
oil b\ means of medicine dropper and of the application of codln cr-oil dress- 
ings over the discharging sinus The discliargc gradually diminished and 
complete healing ensued in three months 
The development of a small fluctuating abscess, onginating from a tuber- 
culous Ivmphadcmtis was noted under the chin on April 25, 1936 Aspiration 
was unsuccessful NHicn this abscess opened spontancouslj , codhvcr-oil 
dressings were applied localh On Julv 25, 1936 there were two small sinuses 
under the chin The drainage from them was onlj occasional and scanty 
Codhvcr-oil dressings were substituted by the topical application of an oint- 
ment that consists of equal parts of codhver oil and vasehn 

2 M P,(no 10079), IS ) cars old, white, male Diagnosis bilateral tuber- 
culous inguinal adenitis Two months prior to his admission to the sana- 
torium he noticed a progressue swelling m both inguinal areas, about the 
size of small eggs Two weeks later both swellings were surgically evacuated 
at the Milwaukee Count> General Hospital The diagnosis of tuberculosis 
was confirmed bv a postoperative biops 3 Both wounds measured about 9 
cm in length and had a profuse, purulent discharge w hen first seen Codliver- 
oil packs were applied twnce daily Three weeks after the beginning of this 
treatment a walnut-sized swelling developed above the left incision It dis- 
appeared in about a week, wnthout surgical intervention After si\ weeks’ 
treatment with codhver oil the right wound was completely filled with granu- 
lation tissue and was partly covered with new cpithehum, the healing of the 
left side was somewhat slower, but the granulation and cpithelization were 
progressing salisfactoniy No other local measures were apphed The pa- 
tient gamed 8 5 kgm (19 lbs ) m seven weeks and 12 5 kgm (27 5 lbs ) in 
8 months Complete heabng occurred in 8 months 

The case of a so-called primary tuberculosis of the muscle is presented 
bnefly 

R W , (no 9570), 40 years old, white, male Diagnosis (1) Far-advanced 
pulmonary tuberculosis, (2) so-called pnmary tuberculosis of the muscle, 
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left foreann The tuberculous mass was removed surgically by Dr F Rame 
on October 12, 1935 Because of the persistent dramage foUowmg this opera- 
tion, codhver-oil packings were apphed daily from November 29, 1935 
There was a rapid dinunution in the amount of discharge shortl 3 'after begm- 
mng of this treatment The wound healed completely and was well epithe- 
lized in six weeks 

The rapidity with which tuberculous pharyngeal lesions cleared up 
was surprising The following case illustrates this point 

L L , (no 10103), 20 years old, white, female Diagnosis (1) Far-ad\’anced 
pulmonary tuberculosis, (2) tuberculosis of the tonsils and peritonsillar struc- 
tures , (3) tuberculous laryngitis The patient stated that her throat condiPon 
developed two months before her admission to the sanatonum She com- 
plained of sore throat and dysphagia Both antenor and postenor pillars and 
both tonsils were markedly congested, the nght tonsil and the nght antenor 
pillar were definitely ulcerated The same mvolvement was present on the 
left side, although not very extensive There was considerable an tenor cervical 
adenopathy The throat was cleansed with Dobell’s solution, and codhver- 
oil spray was apphed locally three times a day In three weeks the ulcers 
disappeared, the margms of the pillars were smooth, and congestion of these 
structures entirely cleared, except the postenor part of the nght tonsillar 
fossa, the latter was found normal 4 weeks later The soreness of the throat 
and dysphagia disappeared 

It IS mterestmg to note tliat her laiynx has shown a heahng of the tuber- 
culous ulcers but the oedema persisted, although it was treated with codliver 
oil dunng the same penod 

All patients in the laryngeal tuberculosis group had an active pul- 
monar}'^ tuberculosis Some had also other extrapulmonary comphca- 
tions As to the pathology, a great many mamfestations of the disease 
were seen, from a well arcumscnbed infiltration to ulceration, marked 
mterarytenoid vegetative granulation, and extensive oedema 

The treatment of the laiymx consisted of spraying it with codhver 
oil by means of an atomizer three times a day The spray was given 
always after meals for avoiding possible anorexia caused by the taste 
of the oil The oil must be warmed pnor to its apphcation, for two 
reasons (1) heating diimmshes its viscositj’-, and (2) the diseased 
mucous membrane tolerates warm oil better than cold oil The patient 
IS instructed to hold the tongue between the thumb and the index 
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finger Pulling the tongue forward with moderate force causes a rise 
of the larynx and thereby faahtates the proper focusing of the spray 
The nurse or attendant, instructed m the technique, holds the downward 
directed tip of the atomizer slightly beyond the root of the tongue, 
without touching the pharyngeal structures The patient breathes 
in and out somewhat faster than usual, 10 to 12 compressions of the 
bulb of the atomizer deliver a sufficient amount of oil into the accessible 
parts of the larynx 

The length of treatment varied from 2 to 6| months 

The evaluation of the effect of codliver oil in laryngeal tuberculosis 
is rather difficult for several reasons Tuberculous laryngitis may 
show a spontaneous heahng in its early stages Its course may parallel 
that of the pulmonary process When the general condition of the 
patient, his immumty and defense are poor the chances for improve- 
ment in a senous laryngeal tuberculosis are very slight 

Still It seems that, perhaps, with the exception of cases with marked 
laryngeal oedema, or when the pulmonary tuberculosis is very advanced, 
it IS worth while to resort to codliver-oil treatment The restoration 
of normal voice, the elimmation of dysphagia, the rehef from soreness 
in the larynx and from exhausting cough, improved expectoration, and 
restoration of normal sleep, that accompamed objective evidence of 
improvement in some of our cases, speak very much m favor of such an 
attitude 

Of the 25 patients m this group, 17 improved and 8 did not Of the 
8 patients who showed no improvement 6 had far-advanced pulmonary 
tuberculosis Some of them have serious complications, such as, dia- 
betes, empyema, and renal tuberculosis Marked laryngeal oedema 
was present m four This type of lesion is particularly resistant to local 
treatment Of the 17 patients who improved, 9 had far-advanced 
pulmonary processes 

Three cases of tuberculous empyema were treated The treatment 
consisted of the injections of 45 to 300 cc of codliver oil into the thoracic 
cavity through a catheter that had been inserted previously None of 
these patients showed a satisfactory improvement on surgical drainage 
following costectomy The treatment was ^ well tolerated by the pa- 
tients No local or general reactions resulting from the treatment 
were observed One patient, R W , (no 9658), white, male, who had 
a progressive pulmonary tuberculosis on the "good” side, died The 
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treatments were given for 2l months A slow but definite improvement 
has been noticed in the second case, N S , (no 9757), 34 years old, 
white, male The details of the course of treatment m the third case 
were as follows 

S J , (no 4192), 37 years old, colored, male, was discharged from the sana- 
torium as an apparently arrested case of far-advanced pulmonarj' tuberculosis 
on October 22, 1934 At the time of his readmission, July 2, 1935, he com- 
plained of loss of weight and strength, and stated that he noticed a swelling 
over the nght breast region The nght thoraac cawty was aspuated on se\ eral 
occasions and pus removed An empyema veccssilaits developed on July 23, 
1935 There was a persistent purulent drainage through the sinus The 
temperature that rose o\ er 39°C shortly after his admission, returned to nor- 
mal in four months, with occasional subfebnle nses A costectomy was 
performed and drainage estabhshed on November 14, 1935 

Because of the persistent drainage and because of the lack of improvement 
m the patient's general condition we resorted to the mjection of about 150 
cc of codhver oil mto the empyema ca\nty on February 25, 1936 FoUowmg 
the mjection the drainage tube was damped near the chest wall, and the damp 
was left in place from half an hour to two hours, then drainage was estabhshed 
through a tube, the distal end of which was connected to an ordmary dram- 
age bottle The oil was warmed to body temperature pnor to the injection 
These treatments have been repeated once a day No pleural reaction, pam, 
discomfort or cough followed the injections The amount of purulent dis- 
charge became gradually less, and it was found to be thinner and more w'ateiy 
than before as the treatment progressed 

The patient is m a greatly improved general condition He gained 13 5 
kgm (29 7 lbs ) in w eight in 5 months, smee the begmmng of the codhver-oil 
treatment 

A gradual improvement has been observed m a patient with a tuber- 
culous fistula following an operation for tuberculous epididymitis The 
duration of treatment is six months Recently, because of the shallow- 
ness of the sinus tract, the codliver oil, that was apphed by means of a 
mediane dropper directly mto the sinus previously, was substituted 
by a 50 per cent codhver-oil ointment 

Patients with ischiorectal fistulae were given daily injections into 
the fistula after cleansing it with physiological sahne solution Warm 
oil is more likely to penetrate the fistulous tract than cold oil There 
was marked improvement in 2 and complete heahng in 1 patient In 
the latter case recovery occurred m 5 months 



TOPICAL APPLICATION OF CODLIVER OIL 


257 


J K , (no 6494), 33 years old, white, male Diagnosis (1) Far-advanced 
pulmonary tuberculosis, (2) tuberculous laryngitis, (3) tuberculous ischio- 
rectal fistula The rectal fistula was of three years’ duration when local treat- 
ments were started with daily injections of codhver oil After six weeks’ 
treatment the pam, that pnor to treatment was radiatmg upward along the 
spine, became less marked, the amount of discharge markedly dimmished, 
and the smus tract, that previously admitted the tip of a rather large syringe, 
w'as so well filled with granulation that only a medicme dropper could be used 
for injecting the oil Complete heahng m 5 months 

W C , (no 8920), 19 years old, white, male Diagnosis Active far-advanced 
pulmonary tuberculosis Comphcations (1) Tuberculous laryngitis, (2) tu- 
berculous ischiorectal fistula A draining ischiorectal fistula was noted on 
August 11, 1935 A second fistula developed on November 11, 1935 Treat- 
ment with codliver-Qil injections mto the fistulous tracts began on December 
15, 1935 The injections were given with the patient in the prone position 
He was kept m this position for 20 minutes after each injection The treat- 
ments have been repeated daily The patient reported subjective improve- 
ment m the rectal condition on January 9, 1936 On penodic examinations 
it was found that the amount of discharge was decreasing The amount of 
codhver oil that we were able to inject was gettmg less also On April 30, 
1936 the lower fistulous tract was found to be noticeably decreased in depth, 
its cutaneous opening showed a clean granulation tissue, and only a shallow 
crater remained from the deep tract The lateral smus healed entirely The 
patient’s general and pulmonary condition remam stationary 

SUMMARY 

Because of the limited number of cases, no attempt is made to draw 
d efini te conclusions It may be stated, however, that codhver oil 
can be applied topically with safety m tuberculous laryngitis and 
pharyngitis, ischiorectal fistulae, lupus vulgans, suppurating tubercu- 
lous lymphadenitis, tuberculous empyema, and other forms of tubercu- 
losis described above 

The favorable results seen in certain types of tuberculosis in our cases 
invite further study of the therapeutic value of the topical application 
of codhver oil 
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PARACARDIAC PULMONARY EMPHYSEMA ‘ 

A Heretofore IJndcscrIbcd X-ray Shadow Complex 
LPIIRMM KOROL* 

In many diest roentgenograms a group of curvilinear shadows is 
seen ninning parallel to the left border of the heart, about one centi- 
metre outside of it The space between this crescent-shaped density 
and the heart is \cr\ transparent, producing a halo effect about the 
left border of the heart The halo ma> be followed through the shadow 
of the dome of the diaphragm to the lower border of the lung (figure 1) 
Upon closer inspection this bnght area is seen to be crossed by several 
fine curacd lines whicli outline circular and oval areas of transparent 
lung In mam eases a similar region of transparent lung with a dense 
outer border is seen to the left of the descending aortic arch Less often 
the lung in the vicimt> of the right border of the heart show's similar 
changes Upon stereoscopic cvamination it can be seen that the lung 
changes are situated in the front of the chest near the anterior chest 
wall, wlulc bronchograpluc examination shows that the shadows are 
not related to the bronchial trunks (figures 4a and 4b) 

The transparent lung areas become more conspicuous on films taken 
m expiration, the transparencies arc accentuated in contrast with the 
opaafication of the lung bases occurnng m expiration Apparently 
we arc dealing with lung tissue wluch docs not deflate well during expira- 
tion, that is, with emphj sematous lung 
We have had the opportunity to follow three cases w'lth these para- 
cardiac lung changes to postmortem cvamination, in all cases there was 
pronounced emphysema in the left upper lobe, chiefly involving the 
hngula, and there were no other changes such as bronchiectasis, tuber- 
culosis, etc , to account for the roentgen shadow' complex 
The paracardiac emphysema when developed sufficiently to show on 
the X-ray film is generally assoaated with an enlarged heart In its 
most pronounced degree it occurs m cases of aortic regurgitation We 

* Published with the pcnnission of the Medical Director of the Veterans Administration, 
who IS not responsible for opinions expressed or conclusions drawTi by the author 
’Veterans Administration Facility, Lincoln, Nebraska 
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ha\c not obser%'cd this shadow complex in eases of small centrally- 
placed hearts In these eases the descending vascular trunks come to 
show outside of the heart shado’R, but the transparent area of lung tissue 
desenbed above docs not appear in these cases 
It should be emphasized that this shadow complex is not evidence of 
generalized cmph 3 'sema In fact it is seldom seen in severe bullous 
emphysema and in the forms of obstructive cmphjscma assoaated 
with asthma and chronic bronchitis Rather, the shadow* complex is 
an expression of emphysematous changes affecting the lobules immedi- 
ately adjacent to the heart and aorta The causes of this emphj sema 
reside in the traumatizing action which the pulsating heart has on the 
surrounding lung 


Fis 1 Aortic regurgitation of t«cnt> j cars’ duration The heart action vras %ci> forc- 
ible and fluoroscopicalI> there a as striking ovcractint> of the left %cntnc]c and of the aorta 
The pulse pressure aas 120 sj-stolic 160, diastolic 40 mm Hg The base of the left lung is 
more transparent than the right and the diaphragm is depressed on this side Outside of 
the heart border there is the tjpical crescent of paracardiac cmphj'scma A sunilar band of 
cmphj’scma borders the descending aorta 

Fig 2 Case of hjpertcnsivc heart disease Blood pressure 200/120 mm Hg The apex 
impulse lias hcasang in character and there was a cardiorcspirator> murmur The left base 
is emphj-sematous, the transparent lung otcrlappmg the heart apex and the dome of the 
diaphragm Note the crescents of paracardiac and preaortic cmph>'sema 

Fig 3 Double mitral lesion of manj j cars’ duration The crescent of paracardiac 
cmphj-scraa is w ell marked In this figure the border of the cmphjscma crescent is fortified 
vnth penal marks 

Fig 43 Case of hjiKitfijaroidism Increased rate and force of heart. Blood pressure 
150/80 mm Hg Cardiorcspiratorj murmur Note the ribbon of paracardiac cmphj'sema 
parallel to the left heart border 

Fig 4b Same case as m fig 43 Lipiodol in the descending bronchi, to show that thej 
arc not concerned in the shadou complex of paracardiac emphj'sema 


Phystologtcal Co7tsidcraitoi}s Pubnonary emphysema is a ve^ com- 
mon condition, it occurs in the majority, perhaps in all adults coming 
to autopsy In its earher stages it is confined to the antenor margms 
of the upper lobes, the left lung being affected earher and more ex- 
tensively than the right Elsewhere (1) w*e discussed in detail the 
preference of emphysema for the paracardiac lung regions The con- 
tractions of the heart exert a ventilator}* action on the lung dunng 
systole the neighbormg lung lobules expand, the succeedmg diastolic 
dilation of the heart collapses these lobules This respiratory activity 
of the heart is increased in cardiac h}'pertrophy, particularly in cases 





262 


EPHRAIM ROROL 


of aortic and mitral valve insufficienc}’^, also in the cases of tachy cardia 
and functional hyperactmty of the heart In these conditions the 
paracardiac lung regions may be actuated b}' the heart contractions 
quite as much or more than by the respirator} muscles The left upper 
lobe comes to be the most exercised lung region, and is for this reason 
the commonest site of emphysema 

The paracardiac emph}sema usually produces no s}'mptoms and no 
marked X-ray changes Onl} when unduly developed, generalh' in asso- 
ciation with hypertrophv of the left heart, are the lung changes ex- 
tensive enough to produce the shadow complex described above 

SUMMARX 

In the base of the left lung, parallel to the heart border, there is often 
observed a sickle-shaped area of increased transparenc} ivith a well 
defined outer border After several postmortem observations and a 
study of the cardiorespiratory d} namics, this shadow complex is identi- 
fied as an expression of emph} sema involving the lobules bordering the 
heart 

R1 1 LRl NCI 

(1) Korol, L The cardiogenic theon of pulmonarj cmplijsema, Amer Re\ Inhere , 
1937, 35 , 730 



THE RELATION OF INTRAPLEURAL PRESSURES 
TO THE FORMATION OF EFFUSIONS IN 
ARTIFICIAL PNEUMOTHORAX! 

LUCIUS N TODD* 

The impression that positive intrapleural pressures are conduave to 
the formation of effusions in artifiaal pneumothorax is rather wide- 
spread among tuberculosis speaahsts It is voiced in the hterature and 
can be heard in almost any discussion of the subject 

In an admittedly incomplete review of the literature, we encountered 
this impression frequently, but were unable to find much in the way of 
statistical data to substantiate it Fishberg (1) feels that effusions are 
less likely to occur in complete than in partial collapse He also is of the 
opimon that the longer pneumothorax lasts, the more certain effusion is 
to appear 

In contradistmction to this is the statement of Bunta (2) that the 
largest percentage of effusions appear in association with the largest 
pneumothorax cavities, 43 per cent of the patients with X-ray evidence 
of fluid m his senes also showing complete or almost complete collapse 
In another study he (3) presents some interesting figures, companng the 
degree of collapse with the percentage of effusions, and finds that 6 per 
cent of patients with 5 to 25 per cent collapse had fluid and pressures 
rangmg from minus 10 to plus 6 In patients with 80 to 100 per cent 
collapse, 59 per cent had fluid and pressures ranged from plus 3 to plus 9 
These figures mdicated to Bunta that fluid vanes directly with pressure 
In his senes of 860 cases receiving artifiaal pneumothorax, only 183, or 
21 3 per cent, ever showed any evidence of fluid This is attnbuted m 
part at least to negative intrapleural pressures 

Van Horne (4) found fluid more frequently in positive-pressure cases 
This he thinks is due, not so much to the pressures, as to the fact that 
there is a larger pleural space He strongly favors positive pressures, 
however, when necessary to obtain satisfactory coBapse 

* Kead before the Southern Tuberculosis Conference and Sanatonum Association, Hot 
Springs, Arkansas, October 1-3, 1936 

* Waverley Hills Sanatonum, Waverl^ Hills, Kentucky 
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Graham, Singer and Ballon (5) state that the reason they have encoun- 
tered so few effusions is because they always employ small refills and re- 
main on the negative side of intrapleural pressure 

Riviere (6) urges the loudest pressure suffiaent to maintain satisfac- 
tory coUapse, but does not hesitate to employ positive pressures when 
indicated He states also that it has been demonstrated that high posi- 
tive pressures as a rule faU rapidly dunng the first few' hours after a 
filhng 

In an effort to throw some light on this controversial subject we have 
made a careful study of tlie records of 215 patients receivmg artifiaal 
pneumothorax at the Waverlej'- Hills Sanatonum The majonty of 
these patients have been discharged, and they return to our Outpatient 
Department for treatment This group was selected for study because of 
the length of time they have been receiving treatment, some of them as 
long as ten years In addition to these patients, we checked the records 
of cases still in the Sanatonum, and included all those having fluid and all 
those having positive pressures, whether they had flmd or not No 
case was considered that had been recemng treatments less than six 
months Our patients are routinely X-rayed every four to slx months 
while m the Sanatonum and every slx months m the Outpatient Depart- 
ment In addition, they are fluoroscoped at each refill In our study 
we not only checked the pneumothorax record with the X-ray, but, to 
obtain all possible information, we quizzed each patient as to whether or 
not they had any knowledge as to the presence of flmd at any time It 
is surpnsmg to find how closely patients follow their own progress, and 
we were able to check the record m some questionable mstances very 
satisfactorily with their aid 

In any discussion of mtrapleural pressures, it is well to remember that 
many factors enter mto the determmation of what is really the true 
pressure m any given case Patients with a flexible mediastmum or 
with herma will not register pressures under all conditions that wiU be 
comparable to those havmg a fixed mediastinum or paralyzed diaphragm 
Posture also has a marked influence on mtrapleural pressure, as can be 
easily demonstrated by mtroducmg a needle mto the pleural space and 
connectmg the manometer Have the patient roU over from one side to 
the other A marked elevation will be noted when lymg on the pneu- 
mothorax side All of us who are accustomed to admmister refills with 
the manometer open have had the expenence of havmg the patient 
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cough unexpectedly and force the water out of the tube, showing a high, 
even if temporary, pressure It is easy to visuahze what happens in 


TABLE 1 


Total number of patients 

215 

per cent 

100 

Number of women 

134 

62 

Number of men 

81 

38 

Number of patients without fluid 

86 

40 

Number of patients with fluid 

129 

60 


Without fluid 

With fluid 

Patients with negative pressure 

27 

ter cent 

31 

64 

per cent 

50 

Pabents with zero pressure 

3 

4 

10 

8 

Patients with positi\ e pressure 

56 

65 

55 

42 


TABLE 2 



Negative 

6 

2 

3 

2 

1 

0 

1 

1 

16 

2 

2 

0 


1 

2 

3 

1 

11 


per 

cent 

31 

Zero 

0 

0 


0 

1 

1 

0 

1 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 


4 

Low plus 

0 

1 

i 

E 

2 

K 

1 

E 

7 

0 

0 

0 

1 

0 

1 

2 

1 

5 


14 

Moderate plus 

1 

2 

1 

4 

1 

i 

1 

5 

21 

0 

0 

0 

4 

2 

0 

1 

2 

9 

30 

35 

High plus 

I 

2 

1 


1 

1 

2 

1 

10 

0 

0 

2 

1 

0 

0 

0 

1 

4 

14 

16 


With fluid 


Negative 

6 

7 

6 

6 

4 

4 

s 

4 

42 

2 

1 

1 

1 

3 

1 

4 

7 

22 

64 

50 

Zero 

0 

0 

1 

0 

0 

1 

0 

2 

4 

0 


w 

1 

1 

0 

2 

2 

6 

10 

8 

Low plus 

0 

0 

0 

3 

0 

3 


E 

6 

E 

1 

s 

1 

1 

2 

1 

4 

12 

18 

14 

Moderate plus 

1 

1 

1 

2 

0 

0 


6 

15 

1 

0 

I 

1 

2 

0 

2 

0 

7 

22 

17 

High plus 

2 

1 

0 

2 

0 

1 


2 

10 


0 

1 

3 

0 

0 

2 

0 

5 

IS 

11 

Total 

1 

I 

I 

20 

10 

17 

16 

22 


s 

6 

6 

13 

10 

6 

17 

18 


215 



Note Low plus = Under plus two. Moderate plus = Under plus eight, High plus = 
Over plus eight Corrected manometnc readings 


patients even with negative pressures who do an excessive amount of 
coughing 
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In presenting tins study, we wish to make it dear that we do not in- 
tend to convey the impression that we have recorded every effusion, 
however slight, which occurred in these patients Not an inconsiderable 
number of cases wall show a small collection of fluid in the costophrenic 
sulcus, which IS evanescent and possibly is only observ-cd at a single 
fluoroscopy We do feel, how ever, that w c have not ov’crlooked effusions 
that were enough to alter pressures or remained present for at least a 
month 

Table 1 epitomizes the results of our inv'estigation It will be seen 
that 35 per cent of the patients without fluid had zero or negative mean 
pressures as compared to 58 per cent of those with fluid, leaving 65 per 
cent without fluid showing positive pressures as against 42 per cent in 
the fluid group 

Table 2 gives a detailed anal 3 'sis of the figures, dividing the patients 
according to se\, age, stage, side and pressure The subdivision of the 
positive-pressure cases was purely arbitrarj' but gives considerable aid 
in evaluating the results Quite a few of the patients in the high- 
pressure group had pressures too high to be measured by the water man- 
ometer Of this group, 16 per cent without fluid had high positive pres- 
sures as against 11 per cent wath fluid 

CONCLUSIONS 

A study of 215 cases of artifiaal pneumothorax has been presented and 
a corapanson made between those having effusions and those having 
none 

We feel that w’e are justified in concluding that positive intrapleural 
pressures are not conduave to the formation of effusions, and personally 
we never hesitate to employ them when indicated 

This study strengthens the impression that w'e must look elsewhere for 
the prinapal causative factors in the production of effusions and we are 
in agreement with our associates (7) on this point 

It IS our intention to present statistical data upon other mechanical 
factors which might possibly play a part m the formation of effusions m a 
future study 

VVe wish to express our appreciation to Miss Rena W^ashbum, R N , for invaluable aid in 
the correlation of the statistical data 
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TRANSTHORACIC TREATJVIENT OF TUBERCULOUS 

CAVITIES! 

A Preliminary Report 
M JACOBS AND H M BELOFF 

The cavit}’’ in tuberculosis of the lungs is a focal point upon whose 
adequate treatment hinges, to a great extent, tlie fate of the patient 
The existence of excavation is a large factor m tlie determination of the 
apphcabiht}'' and tjqie of surgical therapy, and there is no more impor- 
tant gauge of the effiaenc}’^ of treatment in pulmonary tuberculosis than 
the progress or regression of cavities This acknowledged importance 
of camties m relation to the pathological course, clmical prognosis, and 
the success of the collapse therapy m pulmonary' tuberculosis, is men- 
tioned because the procedure we are descnbmg has for its purpose the 
direct treatment of cavities 

The local attack of a tuberculous cavity without recourse to surgical 
interference is not new Old tuberculous cavities have been treated 
by the larjmgeal route mth metaphen-in-oil (Jacobs (1)) and in the last 
few years the bronchoscopists have occasional!} succeeded in closing 
cavities by produang a stenosis of the terminal end of the bronchus 
communicatmg with a cavity B}' their method the tissues around the 
cavity became atelectatic and ultimately the ca\nties were closed 
However, the procedure we are about to descnbe differs from the 
methods mentioned aboi e 

In our method w e attempt to attack the cavity directly through the 
chest wall, injectmg colloidal copper morrhuate mto it Ameuille and 
Durbois (2) of France in 1930, MacDowell (3) (4) of Braail were the 
pioneers in attempting transthoraac injections of tuberculous caxutics 

The preasc mode of action of the copper morrhuate, while not al- 
together determined, appears to depend in its greatest degree on the 
stenosis of the bronchus draining the ca\nty There is a chemical 
pneumonitis set up in the pcncascmous parenchsma which ma> play 

• From the Ihjglc\illc Sanatonum, Eaglc\illc, Pennsjivama 
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some part m the healing process, as may also the constitutional effect 
of the copper, a heavy metal, when absorbed into the blood-stream 

INDICATIONS 

Transthoraac injection is not the procedure of choice in the eradica- 
tion of any previously untreated cavity It is admittedly a method to 
be used when other treatments have failed 
The cavity must be easily accessible Most easily reached are those 
cavities adherent to the chest wall In the three cases to be reported, 
the cavities were adherent to the antenor chest wall in the upper lobe 
m two cases, and to the postenor wall in the lower lobe m the third 
case Close e\amination of chest roentgenograms taken from several 
angles may be necessary m order to determine whether the anatomy of 
the cavity is such as to be within reach of a 3-inch needle Roentgeno- 
grams taken mth the patient m the anticipated operative posture help 
localize the site of penetration of the chest wall 
The cases best suitable are sohtary large cavities MTiere there 
IS multiple caAutation or honeycombing of a lobe with small camties, the 
injection of the drug into any one such lesion will not help 
Chrome cavities, surrounded by relatively clear parenchjma, are more 
ideally suitable for injection than recent cavities, espeaally where, in 
the latter case, the adjacent parenchyma is the site of bronchopneumonic 
tuberculosis A thin capsule of the camty is more easily dealt with 
than a heavy thick one MTiere the diagnosis is possible roentgenolog- 
icall}’- and from the clinical evidence (sputum analysis presence of elastic 
fibres, caseous particles, highly positive sputum of considerable volume), 
a cavity wnth a fibrous wall would appear a safer tj'pe of lesion for injec- 
tion than one with a necrotic caseous wall 

CONTRAINDICATIONS 

As previously stated, the existence of multiple scattered tuberculous 
cavities contraindicates the injection of a single caxnty 
I^Tiere there is a heavy infiltrate of pneumomc tj'pe about the ca\nty, 
so that it wall be necessary to traumatize such an area bj the needle dur- 
ing the operation, w e feel that the dangers are multiplied and the pro- 
cedure should not be attempted In needling the ca\aty, the first trial 
IS not alw'ays successful, and successne needle thrusts through an area 
of pneumomc infiltration presents the danger of carrj ing the infection 
into prexnously umnvolved tissues, and even introduang a notable num- 
ber of organisms into the blood-stream 
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METHOD 

Our cases were done with the patient Ijnng honzontally on the fluoro- 
scope table The roentgenologist fluoroscopes the patient and notes 
on the skin the position at which the puncture should be made and the 
direction to be taken by the needle The skin about the site is prepared 
with antiseptic solution (iodine and alcohol are used by us), and the 
area draped so as to give a field as stenle as possible 
The skin is then anaesthetized wnth 1 per cent novocaine The opera- 
tor has been prepared and gowned as for any operation where stenlity 
IS essential A spinal needle is used for the puncture This is attached 
to a 10 cc synnge carrjung novocaine, and the needle is pushed through 
the skin, thoracic W'all musculature and pleura, the novocaine being 
injected as the needle is advanced \\0ien it is judged the needle has 
traversed the pleura, traction instead of pressure is made on the piston 
of the synnge, so that, if the needle enters the gas-filled cavitj’’, it will 
be recogmzable by wnthdrawal of gas into the synnge 
\Mien It appears certain that the needle has entered the cavity, by 
entrance of gas into the synnge and by a sudden dnmnution in resistance 
to further progress of the needle, the synnge is removed, the trocar of 
the spinal needle replaced, the operative area covered by a stenle towel, 
and the patient again fluoroscoped to make sure that the point of the 
needle has entered the cavity If this has not occurred, the direction 
m which the error lies is noted, and the needle withdrawm until the point 
IS within the tissues of the thoraac wall, and the new direction taken 
This procedure by tnal and error, checked by fluoroscope, is earned out 
until the needle point unquestionably is lodged wuthin the cavity 
The first dose of colloidal copper morrhuate that we have used is 
2 cc , mjected through the needle into the cavity Subsequent injec- 
tions are from 10 to 20 cc , the increase depending on whether the pre- 
ceding dose was well tolerated Injections are made at weekty intervals, 
and the series of injections we have used total six 
When the drug is introduced, it frequently causes a mild paroxysm 
of coughing, and small quantities of the drug are then expectorated, 
causing a characteristic taste in the mouth w'hich our patients have 
described as similar to that of codhver oil 

FoUowmg the injection of the drug, tlie patient is immediatety placed 
m the head-elevated position on the movable fluoroscope and kept there 
for ten minutes, then sent back to bed 
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REACTIONS 

In approximately twenty injections which were made through the 
thoracic parietes, we have only one notable reaction One patient de- 
veloped a temperature that fluctuated between 100° and 102°F , be- 
ginning 24 hours after the cavity had been injected, extending over a 
period of four days, after which the temperature remained normal 
During this febrile period the cough and expectoration were increased, 
but these symptoms subsided coincidently with the fall in temperature 
After this period had been passed, the patient was examined fluoroscop- 
ically and no alteration in the pathologj'^ was noted Our diagnosis was 
a nonspecific pneumonitis, perhaps chemical m nature, rapidly transient 
in its course 


CASE REPORTS 

A D ’A , white, male, 27 years old, admitted June 9, 1935, with cough, ex- 
pectoration and intermittent haemoptysis of six years duration Sputum on 
admission was positive (Gaffky IX) , its volume in 24 hours was 130 cc X-ray 
on admission (figure I) Right The upper lobe is practically completely ex- 
cavated, as IS also the lower lobe The rest is atelectatic and cirrhotic, and 
the entire pleura on the right side is very thick The mediastinal structures 
and heart are markedly deviated to the right The cavities are patent, made 
up of thick, fibrogranular walls, and quite well drained Left There is a mini- 
mal fibroprohferative tuberculous infiltration in the superior retrohilar portion 
of the upper lobe, with a “spill-over” bronchitis in the left lower lobe behind 
the heart There is a minimal nonulcerative tuberculosis of the larynx 
The temperature was elevated and of a hectic type, varying from 97 6°F 
to 100 2°F each day, with occasional exacerbations of temperatures of 101° 
and 102°F 

The patient was placed on strict bed-rest, and collapse therapy considered 
but ruled out because of the notable dyspnoea on slight exertion The pa- 
tient remained practical^ in this same state of severe toxicity to December, 
1935 The sputum during these months was highly positive and the volume 
in 24 hours varied from 105 cc to 140 cc 

In December, 1935, the injection of the cavity in the right upper lobe was 
begun, the patient receiving four injections of colloidal copper morrhuate 
transthoracically, at weekly intervals, under fluoroscopic control The first 
injection was 10 cc , the others 20 cc , a total of four injections being given 
The following changes have been noted m the patient since this therapy was 
administered (1) The 24-hour volume of sputum is now less than half of 
that previousl} expectorated The cough is proportionally reduced (2) 
The temperature is less hectic than previously, rising no higher than 99°F 
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at an} time, and during man} dajs tlie temperature is altogetlier normal 
(3) The patient IS subject!! el} better The sputum remains lieaMh positne 
The roentgen appearance of the chest is not marked!} altered except for in- 
creased densit} and cirrhosis in the alread} hea\ih fibrotic pencaiernous 
tissues of the right lung (figure II) 

Comment 

This case m as chosen, not because it fulfilled our ideal indications for 
this form of therap} , but because w e desired some easih accessible ca\ - 
it} upon winch to standardize our technique We feel that this patient 



Fl\te 1 

For descnption see text 


has been somenhat improxed b} the injections but do not think we 
haxe altered the ultimate prognosis Tins patient is non anaiting 
thoracoplastx , nluch mil be done after he has passed his extended toxic 
phase 

C A , nhite, female, age 25 Admitted Juh 9, 1934, mlh cough and expecto- 
ration of sexeral months’ duration Right artificial pneumothorax had been 
started three weeks before admission X-ra\ on admission Right Pneu- 
mothorax present, with complete collapse of upper lobe, and about 30 per 
cent collapse of middle and lower lobes Howexer, caxitx in the apex of the 
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lo\\cr lobe (1 cm diameter) is \er\ little compressed Left Normal Spu- 
tum was positive (GaffU VII), volume m 24 hours ^arled from SO to 100 cc 
Weight was 4 pounds below standard Temperature was slightly elevated 
each da} , to a maximum of 99 6°r 

'Ihe artificial pneumothorax x\as abandoned after 18 insufflations, there 
being no appreciable effect on the cavitx A right phremcectom} was per- 
formed m Nox ember, 1934, and while the diaphragm was elexated and para- 
l}?ed as a result, no alteration occurred m the cavity The sputum re- 
mained positixe In June, 1935, the roentgen status was as follows (figure 
III) Right There is a small caxity 1 5 cm in diameter at the apex of the 
upper lobe, and a 7 cm caxitv in the apex of the lower lobe Left A 
minimal exudatix e tuberculous infiltration had de\ eloped m the low er lobe, 
undergoing resolution, fibrosis and also slight focali/'cd exeax ation In March, 
1935, an attempt xxas made to stenose the right lower stem bronchus by tlie 
introduction through the bronchoscope of 25 per cent acid acnflaxune solu- 
tion Howexer, m spite of these surgical procedures, the sputum remained 
heax'ily positive, and the 24-hour x'olume was from 50 to 60 cc The tem- 
perature still exhibited its moderate instability 

Transthoracic injection of colloidal copper morrhuate was then adxised 
The first injection xxas given Februar} 28, 1936, and the patient has been given 
four injections to date (April 3, 1936) She has had a moderately sex ere 
febrile reaction to tw'o of the injections The folloxving changes have been 
noted since the use of this form of treatment (1) The amount of sputum 
has been greatly reduced, the 24Thour x'olume noxv being only 3 to 6 cc The 
sputum hoxxever is still positive (2) There has been very definite improve- 
ment in the roentgen appearance of the chest The cavit} is not notably 
reduced in size but the parenchymal processes scattered throughout the right 
lung have completely disappeared and the xvall of the cavit} is thinner and 
more fibrous (figures IV and V) 


Comment 

We feel that there is real exudence that this patient has been notably 
improved by the injection of her cavity 

DISCUSSION 

This paper is in the nature of a preliminary report, and given not to 
present a huge series of cases treated in this manner, but to bring the 
procedure to the attention of phthisiologists, so that it may be used more 
umversally, and its practicability tested It is easy to find cases of 
isolated cavities, not responding to less drastic forms of collapse therapy, 
m xvhich transthoracic injection may be employed The technique is 
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not difficult, but requires expert fluoroscopic guidance We do not be- 
lieve it a dangerous manoeuvre The prognosis of cavernous tuberculosis 
IS not good, as has been repeatedly demonstrated, and the five year mor- 
tality IS astoundmgly lugh Any effort to eliminate the tuberculous 
cavity therefore has its justification in the mortahty statistics for tuber- 
culosis, and ve urge that a procedure as simple as we have described, 
with potentialities for improvement, be more widely employed 

The authors tvish to take this opportunity to express their gratitude to Dr J Gershon 
Cohen, roentgenologist to EaglcviUc Sanatonum, for his excellent and painstaking fluoro- 
scopic work in connection m ith these cases 
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ACACIA SOLUTION IN THE TREATMENT OF 
PULMONARY HAEMORRHAGE 

OSCAR BERGHAUSEN 

Subcutaneous injections of an aqueous solution of gelatin have fre- 
quently been used in the past to control recurring haemorrhages Such 
injections are painful, frequently lead to abscess formation, and cause 
albummuna Intravenous injections of sterilized gelatin in 25 to 40 cc 
amounts of the 10 per cent aqueous solution have also been used, al- 
though leading to increased coagulabihty of the blood No satisfactorj'^ 
explanation of tins action of gelatin has been offered 
In 1915 Hogan (1) reported the successful use of 2 5 per cent gelatin 
solution in several injury cases and cases of shock folloiving operations 
Previously Czerny (2) had concluded that considerable amounts of 
acaaa solution could be injected into normal animals without apparent 
injury Bayless (3) introduced the intravenous injection of acaaa solu- 
tion for the treatment of wound shock dunng the World War and since 
then the method has been used rather generally In 1921 Farrar (4) 
showed that 6 per cent acaaa in 20 per cent glucose solution given at a 
slow rate intravenously is an aid in the maintenance of blood-pressure 
Experimental work by Andersch and Gibson (5) showed that 60 per 
cent of the acaaa was retained by the liver and a smaller proportion by 
the spleen, kidney and muscles, following repeated injections of gum 
acaaa solution into rabbits In 1933 Hartman (6) reported favorable 
effects following twenty-seven intravenous injections of 30 gm acaaa 
m 500 cc physiological saline solution, given to slx different patients 
suffenng from lipoid nephrosis However, Andersch and Gibson (7) 
raised the question whether acaaa should be given routinely to patients 
suffenng from hpoid nephrosis and other conditions or whether it was a 
measure to be used when other methods had failed 

In 1932 the writer was asked to see a patient suffenng from advanced 
pulmonary tuberculosis She was too ill to have the newer surgical 
methods emploj’^ed, and furthermore did not wash them employed 
In August, 1933, she suffered from repeated severe pulmonary haemor- 
rhages which ceased following the intravenous injection of 60 gm 
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acaaa in one liter of physiological saline solution given in two injec- 
tions There vas no recurrence until June, 1936, when the patient 
failed rapidlj after a severe haemorrhage 

Case 1 

Miss A S , aged 37, single, had haemoptysis in March, 1928, and at intervals 
thereafter An X-ray examination in August, 1932, showed involvement at 
both apices and small cavities, especially marked in the upper left lobe v ith 
extensne infiltration of the left lower lobe In August, 1932, dry pleurisy 
developed ox er the right base On August 29, 1933, she had severe haemopty- 
sis, repealed attacks, at times bringing up a cupful of blood The usual 
remedies, including morphine sulphate gix en hypodermically and fibrogen in- 
temall}’', did not prevent a recurrence of severe haemorrhage On August 
30, 1933, 500 cc of acacia solution xx as given intravenously with no general 
reaction There xxas a recurrence of the haemoptysis on the second day, xvhen 
a second injection of 500 cc xxas gix'en With the exception of slightly 
blood-tinged sputum a fexx days later, there xx'as no recurrence of the haemor- 
rhage until her final illness m 1936 Ten days after the injection a maculo- 
papular eruption appeared over the chest and abdomen The eruption was 
scattered and accompanied by itching, lasted a xveek xvhen desquamation 
occurred, leaving a reddish mark xx'hich faded gradually, apparently an allergic 
skin reaction folloxx'mg the mjection of acacia 

Encouraged by this first result the xxTiter did not hesitate to advise 
similar treatment in a second patient who had repeated pulmonary 
haemorrhages which could not be controlled by rest and the use of 
morphine given hypodermically and fibrogen internally Apparently 
the patient had numerous haemorrhages before a physiaan was con- 
sulted He was fond of working in his garden and frequently resorted 
to heaxr)>- lifting, the first haemorrhage followed suchstrenuous exertion 
Although he had no elevation in temperature and the sputum examina- 
tion for tubercle bacilli was negative, the diagnosis of pulmonary tuber- 
culosis seemed justified after ruling out other possible causes of haemor- 
rhage The haemorrhages ceased two days after a single injection of 
the acaaa solution 


Case 2 

A man aged 63 had been expectorating blood several weeks before Dr H H 
Schulze was called on June 19, 1936 As much as a cupful of blood at a time 
was expectorated It followed the lifting of a heaxy barrel Although there 
was no elevation in temperature the physician suspected the presence of pul- 
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monar}’’ tuberculosis and had an X-ray examination made by Dr Chas Goos- 
mann who reported infiltration of the right middle lobe with mcreased bron- 
chial tree markings extending upward to the right apex There was no evi- 
dence of cavity formabon, the aortic shadow was broader than usual He 
suspected the presence of tuberculous infection but stated that an infarct 
might produce this same wedge-shaped shadow With the recurrence of a 
sex ere haemorrhage on June 29, 30 gm of acacia in 500 cc physiological salme 
solution w as given intravenously This w as follow ed by a ^ill withm 30 mm- 
utes and then an mcrease in temperature to 103 °F w hich lasted but a short time 
Onl 3 ’-two slight haemorrhages occurred, the last one two days after the injection 
From tlien on morphme sulphate, \ gram, and atropme sulphate, gram, 
were given subcutaneously once or twice a day, hypodermic injections of ob- 
stetncal pituitnn, 8 M each, three injections of ? gram emetin hydrochlonde, 
calaum gluconate was given internally On July 7 all medication except the 
calcium gluconate was discontinued To date there has been no recurrence 
of the haemorrhage 


SUMMARY 

Two cases of severe recurnng pulmonary haemorrhage are reported 
in which the intravenous injection of 30 gm of acacia m 500 cc of 
physiological saline solution w'as followed by a cessation of the haemor- 
rhage 
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TUBERCULOUS PERITONITIS > - 

LORENZ W FRANK 

Tuberculous pentomtis either as a complication of pulmonary tuber- 
culosis, or as the onl) dinical manifestation of tuberculosis, is a com- 
paratncly rare finding Ho^\c^er, m association %Mth tuberculous 
ententis it is relati\ cly common It has been noted that this condition 
often occurs i\hen tlicrc is tuberculous ln^olvcmcnt of other serous sur- 
faces, notablj the pleura At the Colorado General Hospital there have 
been onl} three cases proved by autopsjf or operation from 1924 to date 
The Pathologj Department of the University of Colorado has studied 
the autopsy material of 29 cases at the National Jewsh Hospital shovnng 
tuberculous ententis as a complication of pulmonary tuberculosis 
Local pentoncal imohement i\as present m most of these cases They 
found tuberculous pentomtis as the only complication in three cases 
At this institution ive have had four proved cases in which tuberculosis 
of the pentoneum was the only complication m a penod of twenty 
V ears It is more than likely that many cases occur m which the pres- 
ence of this condition cannot be demonstrated clinically JSIany tuber- 
culous patients present S3Tnptoms that are suggestive, but since the con- 
dition usually runs a mild course and tends to heal, it cannot be proved 
The incidence of tuberculous peritonitis seems to be decreasing Olcott 
and Paccione (1) studied a senes of 109 proved cases of tuberculous peri- 
tonitis, 90 of which were diagnosed chnicallj'’ and 19 of w'hicli were found 
by necropsy The average age of the seventj' w'omen m the entire 
senes was 23 1 and of the thirty-nine men, 30 1 j’^ears Of the chnical 
cases 73 8 per cent were found in w'omen, while the necropsy incidence 
was rather higher m men (after allowing for the higher rate of necropsies 
m the male) It is general^ stated that the disease is twice as common 
in females as in males and that it usually occurs between the ages of 
20 and 40 

Whether the process is ever primary or not is problematic, if it occurs 

* From the Lutheran Samtanum, WTieat Ridge, Colorado 

’ Read at a meeting of the Denver Sanatonum AssociaUon, Demer, Colorado, May 26, 
1936 
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wth intestinal involvement this might be the case, the infection pass- 
ing from the intestines In connection wath mihar}' tuberculosis or 
other haematogenous spread, it is not uncommon to find tubercles on 
the pentoneum The fallopian tubes are more often secondanly in- 
volved from the pentoneum than vtcc versa The appendix, prostate 
or seminal vesicles may be the starting point or the infection may be 
spread from a softened pentoneal Ijanph node 
There are two mam tjTpes of the disease, tlie exudative, accompanied 
by ascites, and the plastic t>TDe in which the intestines are matted to- 
gether, their walls are thickened and the omentum may be rolled into a 
mass This forms tumor masses w'hich may be mistaken for other 
conditions such as tumors The effusions are rarely large and are often 
sacculated by the matted abdominal viscera Such a condition is a 
combination of the two tj^ies of the disease The ascitic fluid may be 
haemorrhagic Enlarged pentoneal lymph nodes {iabes vicscnicrica) are 
sometimes present and may be a part of the plastic abdominal masses 
The pentoneum is usually studded wnth small gray granulations, which 
at times seem to penetrate the intestinal wall They are constantly 
present on the serous surface of tuberculous ulcers of the intestines 
Both visceral and panetal pentoneum may be greatly thickened 
Symptomatology There is a great diversity of sjTnptoms The dis- 
ease may be latent and discovered accidentally dunng operations 
There may be low-grade fever or long penods of subnormal temperature 
Otherwise, tlie patient may be asymptomatic, robust and well nounshed 
Indefinite gastrointestinal sjnnptoms may be present, such as shght 
nausea, constipation or even obstruction, requinng operation At other 
times, the disease begins suddenly with a chill followed b}'- high fever and 
leucocytosis The fever may reach 103° or 104°F This is accompanied 
by abdominal pain which at times is so severe as to simulate acute 
appendicitis, cholecystitis, obstruction or strangulated hernia. The 
cases with slow onset may be mistaken for t)q)hoid fever Acute exacer- 
bations may occur at long intervals, the whole process lasting months 
or years, ending in complete recoveiy^ or developing the more advanced 
lesions, such as tumors, due to thickened intestinal coils or rolls of 
omentum Recurnng ascites is also common The larger plastic accu- 
mulations may caseate and ulcerate, a seropurulent or purulent exudate 
follows, this may be sacculated and secondanly infected Alarming 
symptoms of toxicity result from sucli a state of affairs TIus disease 
may at times occur in association wnth cirrhosis of the liver, ovanan 
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tumors, trauma or m hcrmal sacs, ^^hcn this occurs the picture is still 
more complex 

Dijtcmilwl diastwns is diflicult Local signs arc deceptive It is 
casv to confuse this condition ivith ovarian cysts or with malignant 
masses and ascites resulting from a papillary ovary or an adenocarcinoma 
of the ovarj These conditions arc usually not accompanied by fever 
Differentiation from cirrhosis of the liver, Banti’s disease or chronic 
nontuberculoiis peritonitis must also be considered Here the intracu- 
tancous tuberculin test and guinca-pig inoculation, as well as a history 
of old tuberculous lesions, arc helpful If there is an associated sal- 
pingitis or if there is tuberculous involvement of the lungs, pleura, 
pericardium, cpididjmis or seminal vesicles in a patient who has irregu- 
lar periods of fc\cr and indefinite gastrointestinal symptoms, tuberculous 
pcntomtis should be suspected 

X-ray There arc no distinctive roentgen signs in this condition 
Hom ev cr, a flat film of the abdomen without contrast media may reveal 
dilated coils of intestines which may point the ivay to the recognition of 
lesions which arc producing partial or complete obstruction The 
barium meal or enema maj' show' filling defects or abnormalities of 
motihtj These indirect signs may be helpful in arnNung at a diagnosis 

Prognosis According to Bernhard (2) the mortality in all cases of 
tuberculous pcntomtis, irrcspcctiv'c of their tj^De, w'as 5 per cent 
Maver (3) sajs that the serous exudative tj'pc generally responds to 
light irradiation, both in children and in adults The dry proliferative 
form, usually adhesiv'e, is more refractorv' When there have been ul- 
cerations and large caseous Ij'mph nodes, as commonly seen m children, 
the results arc most unsatisfactorj' ■\^Tlen the disease is of long stand- 
ing, healing is more difficult than when irradiation is begun a short time 
after onset 

Treatment It is difficult to evaluate the results of any form of special 
treatment in a disease which often runs a imld course and probably 
heals many times spontaneously Many cases seem to recover ivith 
rest and general measures alone Heliotherapy seems to be the most 
wadely accepted form of special treatment, and certainly has a marked 
effect m the relief of pain and other abdominal symptoms However, 
not aU cases bear this form of treatment well, their complaints are at 
times aggravated, especially if it is applied while the fever is high or 
while there are other signs of toxicity Brody (4) has concluded that 
daily exposure to sunlight for a period of from 3 to 6 hours, as has been 
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prc'icnbcd heretofore, is excessive Tins agrees xnlli our expcnence 
and ^^c haxe reduced the time of exposure considerably 

Roentgen therapy is useful in some eases If a focus of infection sudi 
as an appendix or fallopian tube can be demonstrated, its surgical re- 
moxal maj lead to a cure Surgery must also be resorted to in cases of 
intestinal obstniction 

i\Icrcl} opening the abdomen has often resulted in a clinical cure, 
particular!} in eases associated with ascites This can also be said of 
pncumopentoncum 


COilMElNT 

From a diagnostic point of \ncw it should be emphasized that tuber- 
culous pentomtis is a condition which is difficult to diagnose chmcally 
As a pure complication of pulmonary tuberculosis it is not often recog- 
nized clinically, at least not until it is ad\anced This is due to its 
protean dinical course and symptomatology The frequency wntli which 
it IS found in association with tuberculous ententis demonstrates that it 
is much more common than it is ordinanly thought to be 
Unexplained abdominal s}'mptoms occurring in cases of pulmonary' 
tuberculosis undoubtedly are often due to this condition Spontaneous 
healmg probably occurs often Since progression of pulmonary' lesions 
may occur while the pentoneal condition improves, and vice versa, fre- 
quent and complete cxaimnations are necessary' in order to remain 
fully informed about the course of tlie disease 
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MANIFESTATIONS OF UNDULANT FEVER IN THE 
RESPIRATORY TRACT 

OREN A BEATTY* 

The increase m number of cattle and hogs, together with long distance 
transporation, has mcreased their morbidity rate of Bang’s disease 
Bang’s disease has become such a problem that the United States 
Department of Agnculture has begun a nation-wide project of Bang’s 
disease testing and elmunating reactors in cattle The number of reac- 
tors in the Umted States dunng 1935 was 13 per cent of 3,300,000 cattle 
The number of reactors to Bang’s disease exceeded the number of tuber- 
culin reactors, although more than 25,000,000 tuberculin tests were 
apphed This suggests a tremendous probable source of infection in 
those that have not been tested When this is generally realized 
Brucella infection in man will be given more consideration Undulant 
fever m man was once considered a rare condition but has become more 
prevalent in the past decade and at the present tune is a major pubhc- 
health problem 

Very httle has been written in this country in regard to symptoms of 
this disease referable to the respiratory tract, expect in a general way 
Bogart recently called attention to the sparsity of reports of pulmonary 
manifestations and reported four cases of undulant fever in which 
pulmonary symptoms occurred with demonstrable roentgenological 
changes This is a study of forty-seven cases of undulant fever with 
particular reference to respiratory symptoms and an X-ray study of 
twelve cases 


SYMPTOMATOLOGY 

In general, two forms of undulant fever may be recogmzed, the acute 
and the chrome The literature gives other finer distinctions but most 
cases are readily grouped into acute or chrome In the acute cases the 
onset may be gradual with malaise, general aches and pains, backache, 
and aching m the back of the neck, and chilliness at times These 
symptoms may progress into acute conditions, or the onset may be inth 

* Chest Clinic, T J Sampson Communitj Hospital, Glasgow, Kentucky 
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severe chills and fever of 103° to 104°F and complaints of general aches 
and pains, particular^ backache and aches in the back of the neck 
Many patients complain of aching in all parts of the body, even in skin, 
teeth and scalp, and many complain that the skin of the neck is so sore 
that merely touching it is very painful Marked loss of weight and 
severe night-sweats characterize the acute stage The acute stage may 
last from two weeks to two months with exacerbations and remissions 
of pains and fever, but I have not observed that the exacerbations and 
remissions occur at any particular time of the day In many patients 
who are not aware of fever the temperature ranges from 103° to 104°F 
The chronic stage may follow the acute and may last for several years 
It may be characterized by backache, aches m the back of the neck, 
choking or smothering sensations at times, palpitation at rest or on exer- 
tion, fatigue on exertion, extreme nen'ousness, pains in shoulders, along 
nb-borders, or in the region of the ovanes, and inability to do a day’s 
work These symptoms also occur in periods of exacerbation and remis- 
sion and may or may not be accompamed by fever In some cases of 
proved chrome undulant fever there has been no acute stage according to 
the patient’s history The above sjmiptoms of the chrome stage are 
observed in tlie majonty of cases, but there are innumerable other symp- 
toms observed in individual cases It is in the chrome stage that so 
many present themselves for chest examinations These cases are 
characterized by burmng sensations and pains in the chest, cough -mtli- 
out expectoration or with mucoid or mucopurulent expectoration, occa- 
sional haemoptysis, fatigue on exertion, mabihty to perform a day’s 
work, hoarseness, afternoon fever and night-sweats, they are convinced 
that they have pulmonar)’- tuberculosis or some other pulmonarj' disease 
Undulant fever mamfests itself practically throughout the respiratory 
tract, particularly in the bronchi and the larjmx 

Of forty-seven cases diagnosed as undulant fever, tlurty-two were 
studied suffiaently to tabulate their sjmptoms Of these, tlurty-one 
had symptoms referable to the respiratory tract eighteen had cough, 
sixteen expectoration, five haemoptysis, tventy-six pams in the chest, 
twelve burmng sensations in the chest, twenty-three choking or smother- 
ing sensations, fifteen weakness of voice, fourteen hoarseness, five nasal 
discharge, eight postphai^mgeal discharge and seven sneezing The 
S 3 mptoms referable to tlie upper respiratorj' tract vere overlooked in 
the early cases 
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DIAGNOSIS 

A diagnosis is first suggested by the clinical symptoms and particularly 
by the absence of physical signs of any other disease It is important to 
take a careful history in order to bnng out all the symptoms, since the 
symptomatic mamfestations of undulant fever are rather charactenstic 
There are many diseases with which undulant fever may be confused, 
particularly tuberculosis, influenza, typhoid fever and malana The 
respiratory s 3 miptoms of undulant fever, with afternoon fever occurnng 
m the asthemc t 3 ^e of patient, are easily mistaken for tuberculosis, par- 
ticularly m the absence of an X-ray plate of the chest and sometimes 
even m the presence of such an X-ray plate Frequent attacks of fever 
simulating influenza in the otherwise healthy individual are often diag- 
nosed as influenza When attacks of undulant fever occur in the warmer 
months, and particularly in the presence of outbreaks of typhoid fever, 
it IS often diagnosed as typhoid in spite of negative cultures and Widals 
It is not infrequent that patients state they have not been well since 
having had t 3 q)hoid fever several years ago These patients should be 
examined for undulant fever and, if undulant fever is found, it is reason- 
able to suppose that the original disease was undulant fever The acute 
stage of undulant fever -with frequent chills is often called malana and 
treated as such Undulant fever should be in mind in the study of the 
above four conditions particularly when the diagnosis cannot be con- 
firmed readily by the ordinary laboratory aids 
The agglutination and mtracutaneous skin tests are invaluable labora- 
tory aids in making a diagnosis Ordinarily an agglutination test 
positive in 1 to 80 dilution or above is considered diagnostic, but so many 
patients are seen in whom several positive agglutinations below the 1 to 
80 dilution are obtained before one in a higher and so-called diagnostic 
dilution that it seems a positive test in any dilution should receive sen- 
ous consideration, expeaally in the presence of climcal symptoms 
Angle states that when the agglutination titre is low or absent the 
patient may be a victim of this disease Simpson states that agglu- 
tinins are absent in five per cent of the cases Hams thinks much harm 
has been done by laboratones statmg that only tests m dilutions of 1 to 
80 or higher are of sigmficance He further states that eleven of 
seventy-five cases he observed were negative on repeated agglutination 
tests A positive test in any dilution should call for further diagnostic 
efforts, and so should a negative test vuth climcal sjmptoms The skin 
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test may prove to be of more value than the agglutination test, since tlie 
agglutinating titre of the blood maj'- change rapidly The test is made 
mth 05 cc to 1 cc of Brucella antigen mtracutaneousl}'^ Pseudore- 
actions are at their height at twenty-four hours and begin to subside 
before forty-eight hours A positive reaction is at its height by the 
fourth day and should gradually subside and persist in the form of a 
reddish-brovTi discoloration for four v eeks or longer In many positive 
cases of undulant fever in which skin tests are done, an immediate local 
reaction is obtained vhich may be a speafic bactenal phenomenon, 
which may have diagnostic significance Recoverj'^ of the orgamsm 
from the blood-stream is diagnostic, but the procedure is rather difficult 
to carry out in the ordinary laboratory 

PHYSICAL BINDINGS KEFERABIE TO THE EESPIRATOEY TRACT 

The nasal mucosa has not been examined routinely The phar 3 ’-nx, 
m occasional cases, shows moderate or mild injection The larynx, 
in many cases, shows injection of the epiglottis, arytenoids, and ventncu- 
lar folds This injection may vary from a mild condition to that of 
diffuse redness with a granular appearance and shght to moderate sv ell- 
ing The vocal cords are not injected Phj’’sical examination of the 
chest is negative as a rule in the chronic case One case reported here 
had impaired percussion note with deep-seated moderately coarse rales 
after cough Bronchiectasis was suspected but not proved Another 
case had a few deep-seated fine moist inspiratory rales from the third 
to the sixth vertebral spine on the left In acute cases, simulating pneu- 
moma, a small patch of dulness with bronchial breathing and sparse 
moist inspiratory rales may be found Also a faction rub may be 
heard occasionally, espeaally m the pneumomc cases and those that 
have pleuntic pains One case had a pleural effusion 

roentgenological findings REFERABLE TO THE RESPIRATORY TRACT 

In a study of the X-ray appearance of the chest of the undulant fever 
patient we see vanations in the amount and distnbution of changes from 
the normal The most constant change noticed is hilar infiltration with 
a generalized peribronchial infiltration as shovoi in figures 1 and 2 In 
some cases the hilar infiltration may predominate over generalized 
penbronchial infiltration, and in some the generalized penbronchial 
infiltration may be greater in one lung than the otlier or greater in one 
base than in the other The next most frequent change noted is pleural 
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Tie 1 Otncrilircd pcnl)ronchnl infillntion lliroughout bolli lung fields with moderate 
hihr infiltration on both <idc« 





- - -*i 

Fig 2 Generalized penbronchnl infiltration throughout both lungs ^^^th moderate 
hilar infiltration on nght 
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One case of pleural effusion and one case of diaphragmatic pleuns}' 
with adhesions were seen No X-ra}' was obtained of the patient wath 
pneumonia during the pneumonic stage 

DISCUSSION 

Due to circumstances only twelve, of forti-sexen cases, have had 
X-ray examinations of the chest One patient is included who could 
not be definiteh diagnosed as undulant fever Sexeral other patients 
presented as scx'crc chest sxmiptoms as those who were X-raxed It is 
beliexed that thc\ too max hax e presented pictures similar to the abox’-e 
Of these fortx-sex^en cases, thirteen had been prexioush diagnosed or 
strongly suspected as liaxing pulmonarx tuberculosis In the ma- 
]ont} of cases that present themselxes to chest clinics for examination 
no tuberculosis is found In nontuberculous chronic chest conditions 
undulant fex'er should receix'e senous consideration in the differential 
diagnosis All tw elve patients xxhose chests w ere X-rax cd showed more 
or less marked enlargement of the hilar shadows and some scattered 
penbronchial infiltration, usuallx bilateral and frequentl) more pro- 
nounced in the basal portion 

A historx of haemopt} sis is not infrequently encountered in these cases 
of undulant fever The author did not xvitness the haemoptysis in any 
case, but was able to get a definite history of haemoptysis in each case 
reported In one case the material expectorated the day following 
haemoptxsis was xnewed and this xvas mixed throughout with old and 
fresh blood Haemoptysis occurs frequently enough in the lustory of 
these cases to warrant the belief that it max occur in the cases wnth 
pulmonar) X-ray changes 

Another sxmiptom frequently encountered in the histor} is hoarseness 
and xx'eakness or loss of x^oice This may be easilx explained from 
examination of the larynx which shoxx’s in tlie majoritv of the cases 
examined a definite laryngitis Sneezing, postpharjmgeal discharge and 
nasal discharge or rhinorrhoea occurred in manx" of the later cases 
These sx mptoms w ere ox^erlooked in the first cases encountered, until 
one long-standing case of rhinorrhoea, xxhich had not xielded to treat- 
ment cleared up xxdien the patient s undulant fex er w as treated w ith 
undulant fex’-er x accine This directed attention to the nasal sx mptoms 
found in undulant fexer 

Another respiratorv sx'mptom obserx^ed in manx cases is a smother- 
ing or choking sensation If this condition is severe manx patients 



ETSPIRATORY TRACT IN tJNDULANT REVER 


289 


think they are going to die, and afterwards say they could not hve 
through another attack The seventy of the attack impresses witnesses 
and onlookers To the witnessing physician there is not the respiratory 
difficulty that is observed in a severe attack of asthma or severe cardiac 
condition The concurrent cyanosis is not typical and it is a rather 
murky or dirty cyanosis Palpitation is complained of and tachycardia 
IS present dunng the attack The attack may last from thirty minutes 
to two hours or longer and may simulate effort syndrome but it is prob- 
ably more severe in many cases 

CONCEXJSIONS 

1 Undulant fever is a major public-health problem 

2 It manifests itself frequently by respiratory symptoms and signs 

3 Demonstrable X-ray changes are noted frequently, consisting of 
penbronchial infiltration, thickened pleura, pleural adhesions and pleural 
effusions Pneumomas occur but are not demonstrated here roentgeno- 
logically 

4 Chronic nontuberculous pulmonary conditions should include 
undulant fever in the differential diagnosis 

5 Undulant fever should receive consideration as the aetiological 
agent of such conditions as rhinorrhoea, “common colds,” influenza, 
sinusitis, pharyngitis, laryngitis, bronchitis and pneumoma when the 
aetiology is not defimtely known Haemoptysis may also be included 

Appreciation is e-rpresscd to Dr O O Miller, Louisville, Kentucky, for the use of one 
X-ray picture, and to Miss Mary Toulk, clinical nurse, and !Miss Katherine Morrow, techni- 
cian, for their help in the study of these cases 
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EDITORIAL 

The Value of Tomography in the Diagnosis of Pulmonary Lesions 

Dr J B McDougall’s and Dr J H Crawford’s article on 
“Tomography” (1) with special reference to its value in the diagnosis of 
pulmonary lesions is most instructive and suggestive I know of no 
clearer statement of w’hat Tomography is, and what may be expected 
of it when studying pulmonary lesions 

Before expressing any opinion I wish to state that it has not been my 
good fortune to have used the tomograph personally After working 
with any instrument one’s opinion may change or crj-stallize 

To those w'ho have had to depend upon single films this will be a great 
advance For those who have had the advantage of stereoscopic 
it will not be necessary so often 

The bronchial, the pulmonary and the venous systems are beautifully 
descnbed, but if one wishes to study the normal anatomy of a healthy 
chest, tomography, in my opmion, cannot compare with good stere- 
oscopic films This IS also true of pulmonar}' exudates, vhich must be 
diagnosed and accurately localized Such lesions are common in the 
upper third of the lower lobes, and the trunks to these important areas 
ha\e not been descnbed in this article I doubt that they could be 
shown by tomography 

For many years it has been my pnvilege to study pulmonar}' anatomy 
and pathology by means of stereoscopic films I have had hundreds of 
cases come to autopsy It is daily practice to descnbe the trachea, the 
nght and left bronchus, the epartenal and the hj'partenal bronchus, the 
pulmonary artenes and to note their dislocation and some of their pa- 
tholog}" With this anatomy as a basis the pulmonar}' lesions are quite 
accurately descnbed and locahzed with regard to the part of the lobe 
involved This is accomphshed in the vast majonty of cases studied 
I cannot conceive that this could be done as accuratel} by tomography 
as by stereoscopic films 

When dealing with xer)' dense lesions or tissues of homogeneous den- 
sity stereoscopic films are xalueless and it is my hope that tomography 
will be able to solve the difficulties encountered in such cases This 
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IS illustrated by case 6, figure 12 (1) Wben positive sputum persists 
after thoracoplasty, it is often impossible to localize by stereoscopic 
films cavities concealed m the dense mass of tissue The authors have 
demonstrated that tomography is most helpful in such a case 
We are all indebted to Doctors McDougaU and Crawford for this clear 
presentation of a new instrument and its usefulness 

K D 
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Total PnGUmoncotomj — V detailed 
dcscnplion of the technique of pncumoncc 
tomy for boUi right and left lung is presented 
The method used is based upon a senes of 10 
total and 20 partial pneumonectomies Of 
the 10 total pneumonectomies, 4 acre on the 
nght side and sut on tlic left Eight acre 
operated upon for tumors of the lung and 2 
for unilateral tuberculosis In the group 
there uas one death cac’ uue to diffuse lobu- 
lar pneumonia, metastasis of the tumor to 
the brain, tuberculosis of the remaining 
lung, and pulmonary embolism — The Surgi- 
cal Technic of Total Pneumonectomy, W T 
Rent off, Jr, Arch Siirg , Tebruary, 1936, 
xxxtt,2IS—(L F B) 

Contralateral Spontaneous Pneumo- 
thorax Complicating Lobectomy — ^The 
author reports 3 cases, two of which died, of 
contralateral spontaneous pneumothorax 
occumng during lobectomy Although no 
definite openmg could be found at autopsy, 
It was concluded that a small opening was 
made through the mediastinum at the time 
of operation Death in the third case was 
prevented, when it was found that the lungs 
did not expand well on discontinumg posi- 
tive pressure anaesthesia, by msertmg a 
catheter between the nbs on the contra- 
lateral side, allowing the air to escape under 
water and contmumg the positive pressure 
anaesthesia It is conceivable that contra- 
lateral pneumothorax rmght result from a 
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rupture of one or several alvcoh on the un- 
operated side if the patient’s breathing is 
labored or too high positive pressure is de- 
livered through the anaesthetic apparatus 
Any change in the respiratory action, asso- 
ciated with failing of the pulse should 
immediately suggest contralateral pneumo- 
thorax Increased positive pressure and 
an outlet for air on the contralateral side is 
the suggested procedure of choice — A Con- 
sideration of Contralateral Pneumothorax as a 
Complication of Intrathoracic Operations, E 
B Stephens, J Thorac Surg , June, 1936, v, 
471— {L r B) 

Scalenlotomy — ^The author employed 
scaleniotomy and phrenicoexairesis in those 
cases in which pneumothorax was tried with 
negative results, and plastic operation in 
some form or plombage w'as not indicated, or 
as a complementary operation in incomplete 
pneumothorax when plastic operation or 
cautenzation could not be resorted to The 
direct effect lay not simply in an increased 
collapse, but rather in a considerably reduced 
respiratory movement in that half of the 
thorax Not much change in the shape of 
the thorax could be seen in a radiograph, 
but the decreased movement could easily 
be seen by direct illumination Usually a 
marked improvement could be observed 
after the operation, cough, temperature and 
general condition were usually favorably 
affected As a rule, expectoration increased 
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from 4 to 16 liters per minute, rnnqcfl from 
20 to '8 per cent, (Me-in v-iliie>) i Ini';, 
the fict tint optiom! cmccntntion<; of ox\ 
pen for [irn'otipeil 'idmini<;irilton cm be 
obtained b\ the appirntiis has been demon 
strated — On/:ef Idi mslntton \cm/ 
CtJh'cr, I! / it A. Ro'tsot , 

Iinitsf- If J , J^r iar\ 25, 1036, A o 3916, 
1>1—{A r) 

Mappot nnd Allnntoln Treatment, — 
*tcten ca*es, in adailion to iheoncprcviouslj 
rcpo'ted of mappoi therapv m tuberculous 
and nontul.>crculou5 suppuratisc lesions of 
tlie lunp and pleura, and one case treated 
inth aliantoin alone, arc reported Of 3 
cases of tuberculous empaema uith broncho 
pleural, plcuroculaacous lisiula, one is cured 
fo'iou inp tl o’-icoplasta , one is permancnllv 
improacd and awaitinp ihoncoplastj , and 
one IS dead of contralateral disease after 
sho.iang temporary local improsement One 
auenl with tuberculous oitcomj-clitis and 
rondioculaneous fistula shoacd temporarj 
impros enicni nnd died of dissermnatcd 
disease One patient uitli recurrent non- 
tubcrculous empjema uas cured One pa- 
tient tilth pangrene of the lung shoived tem- 
porarj xmproiement and died of pulmonarj 
haemorrhape unconnected intli the specific 
ihcrapj One patient luth abscess of tlic 
lung was cured One patient iiith tuber- 
culous empjema, treated iiath 05 per cent 
solubon of aliantoin imgations, ivas unim 

f iroicd, and died 'Maggots iiill ingest 
ivang tubercle bacilli, and there is some 
chnical ciidcncc that thej arc not simply 
cicrctcd unchanged — Ifogcof o> i Altai - 
(a IS Tl'rTap\ ir Ttiberculo is ard Xoitl ibcr- 
cido IS Suppurative Lesions of tie Lung and 
Pleura, A Seth me, J Thorac Siirg , 
Febr jars, 1936, V, 32Z — (Z. PS) 

Aftcr-Caro of Tuberculosis In London 
— The organization of after-care in London 
IS unique chicflj m the enormous sire of tlic 
population and the diiasion of rcsponsibihtv 
into borough units In the main, the "vol- 
untary” principle is followed of a Care Com- 
rmttce of voluntary workers in intimate 
assoaation with a dispensarj and tlic ofEcers 
of the borough and county public health 
scrvaccs In many instances, however, a 
previously voluntary secretary has been re- 
placed by one cmplojcd and paid for by tlic 
borough Only three voluntary care-com- 
mittee secretaries remain, all highlj cfBcicnt 
and experienced Of the 28 London bor- 
oughs, 23 have voluntary Care Committees 
Hackney and Stoke Newangton have a joint 
committee, Greenwich and Bethnal Green, 
none, and Bermondsey and Lambeth, al- 
moners who are officers of the borough 


councils Gcncrallv speaking, the onginaf- 
inp agent is the fubcrculosis Officer or Care 
Committee Secrclarj' Also, what happens 
to the patient after Ins discharge from a 
sanatorium is more important than Ins 
treatment while there At the London 
Countj Council institutions, it is now cus 
tomarj for a visiting almoner to visit them 
pcnodicallj m order to link up treatment 
and after-care Tins has long been the 
custom with the Brompton Hospital and the 
sanatorium at Frimlcj Some cmcrgcncj 
funds should be available to a Care Com- 
mittee Special settleiieils and aorkshops 
Prominent among lliesc arc the industrial 
settlements at Papworth and Preston Hall 
nnd the training school for boj’s at Burrow 
Hill To be suitable for a settlement, a 
patient must be able to cam a wage sufficient 
to support himself and dependents, if any 
He therefore must be able to work a full day 
and be technieallj efficient He must also 
have chancier -McDougall estimates that 
not Over 4 per cent of admissions really 
prove suiLablc Burrow Hill, which docs 
not attempt to settle, obtains 30 per cent of 
successes The Spero Workshops, hke Pap- 
worth and Preston Hall, attempt to run a 
business on commercial lines and pay trade 
wage sc.a1es Their contnbution is limited 
and achieved at the expense of much work 
and worry Handicnft classes arc now held 
in 15 boroughs, those at Woolwich and Dept 
ford being of special importance Rehous- 
ing A growing factor m after-care policy 
IS the rehousing of overcrowded households 
containing an active ease of tuberculosis 
This usuallj means translation from a slum 
district to a new suburban estate The 
pnnaplc of letting such houses to a tuber- 
culous family is not umversallj approved 
However, Uic cxpencncc of Londoners at 
the new Dagenham estate is encouraging 
Transportation difficulties for workers and 
lack of nearby cheap markets arc two real 
disadvantages Other functions The Coun- 
cil assists in boarding out children in close 
contact wath infectious patients and to send 
away motliers for treatment Borough 
Councils may incur expenditures for extra 
nourishment upon proper recommendation, 
and arrange with School Care Committees 
for school meals The London County 
Council has also recently arranged to provide 
clothing on loan to patients m or going to 
institutions — The After-Care of the Tuber- 
culous 111 London, N D Bardswell, Tubercle, 
April, 1936, xni, ZS9 — (A P ) 

Psychosis and Pulmonary Tuberculo- 
sis — ^Insanity among the tuberculous is 
mostly of the catatonic type A hallucina- 
tory type and those wili simple delirium 
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ire rrlMivrh nrr Up to thr p'c'cnt it Im 
not Iwt n (1( imitiK (ii mnn tnti<! thot itiUr 
tulit 1 I n\ >1110 1 rnritur ht iiir in III 
•■•initv, nnd n tiilxmilou' pjiliou ic n 
«.j mptomitic (I'ulin IS In'- Ixri i 
denied In 0 ciu'- of '^cIii'oph'>nii tin 
dcidopncnt of nn nciUc prop-c ur tidier 
culoMs i\is ob'-irvi !, md in oil of these 
cost-? the cotntonic sjinptnns uhich dc 
otloped ofitr the lidicrfuln is I od liecor'c 
nnnifcst, vcrc prolnblj tic result of o 
tulierculous tojcocnn Kefernnp to the 
usuilnKylcm concqit os to the octiolopi-nl 
importance of intoxicotion in coii'inr p_.\ 
choscs, tl c niithnr o'sumes in his 0 co'es tint 
the tiilierculo is otlid os the coiisatisc factor 
in proilucinp the ps\cho'-L" With the do 
selopircnt of o flond tulic'culojs procc-s, 
svith tis'ue destruction ord si^os of tonemn, 
these cases del eloped o ss-mptomolic pss 
chosis, while the mojonts of the inmates ron 
true to form — I'bfr dir Bez <■> irfrn r- 
sc)ti Tiderlulose tird Ps^cHse, 11 Strfar, 
Kl n H (hrsclr , May 25, 1035, 3r~, 7'4 — 
(r G K) 

Tubercle BnclUl Absent In Domcntlo 
Praccox — Pres lous publico lions has c sho s n 
negotisc ailturol findings of tubercle bocilli 
m the blood ond ccrebrospiml fluid of coses 
of dcmcntio praccox In socis of the fact 
tliat this docs not necessanlj exclude the 
tubercle boallus as an octiological factor in 
dcmcntio praecox but supposing the baallus 
to be present in o flltcroblc form and con 
scqucntlj detectable onls b> animal etpen 
mentation, a senes of guinea pitrs ss ere inoc- 
ulate svith cerebrospinal fluid and bloe 
irom these cases Tssentj nine speamens 
of blood and tssentj sesen of spinal fluid 
and tsso brain specimens were examined 
Ten bloe specimens from human cascc of 
tuberculosis and tsso from expcnmcntal 
tuberculosis in guinea pigs sscre examined 
as controls The specimens ss ere inoculate 
intramuscularlj into guinea pigs, which sscre 
then treated ssith an acetone extract of 
tubercle bacilli, according to tlic method of 
Valtis and NOgre The animals were ob 
sersed and tuberculin tested up to sesen 
months, and upon autonss their organs sscre 
examined microscopicalij and culturallj and 
sscre rcmoculalcd into successis c guinea pigs 
as far as the fourth and fifth generations 
In this ssay 311 animals sscre used In no 
case of dementia praecox could tubercle bacilli 
be detected In the control animals tsvo 
yielded positise results Tuberculosis may 
be excluded as an aeuological factor in 
dementia praecox — Stir Ics relations ertre 
dlmtnce pricocc cl la tnherculose Conirole du 
sans, du Itquide ciphalorachidten cl dti cer- 
reau dcs diments prlcoccs par Vcxplneucc sur 


I arir"’’ { Bccl.Cpr-p' Frrd ^c' U o' , 
(Xti’cr 10 l'J5\ crx, 3/7 -(If 7 II ) 

ri-tula-In-Ano — It r do ib’ful if fn- 
ci"n Infill, Tcr) ml for mo-c than a sorj 
•■matl i> ctniagc of cvj ^ of fi tuh in aao 

I I rs con<i‘t mo llj id !ith and rabbit lio-cs 
p ccca of ssood -'nd mti-’I "’’d 'ceds \ 
small nr, Icctfd f“ure is Ipb’' at aaj ti—c 
lopcactntc the riii'i-uh’-ssall of the rectusa 
res iltip‘» la a «'aall drcct fi'tula i ith us 
in’crnal openinr at tl c base of the fis urc 
liic suppuration ot anal phrds is the com 
moacst cau'c of "II Thoc glands rveur 
near the Imsf end of the ana! canal as 
tub liar, branchm •■tnicli.rc' pas-m-’ into 
o- through tic muscular coat and ending in 
conncctisc tp'uc Tlits often pas- through 
the internal sphincter "nd tcanmaic in the 
i5chiorcctil fos'a These scsjg’al glands 
sshich coTTc-poad to the odonferojs gbnd^ 
in certain animals, act as a path for infcc 
tious organisms to reach the conacctisc tis 
sues Congenital c\-sls occur at the site of 
the postanal dimple, which is present in 20 
per cent of human beings, suppuration re- 
sulting from trauma or excc' nc growth 
Thej alwass occur just oxer the tip of the 
coccyx, and the presence of hairs is coaclu 
sue Such cj-sts must be complelelj re- 
moved or the\ will reform Tulicrdc ac 
counts for about 20 per cent of all eases of 
fistula in ano Tuberculous fistulac are dis- 
tinguished b\ undermining of the skin, thm 
serous discharge, and bluish or purp'ish 
coloration The vast majontj aresccondarv 
to pulmonary tuberculosis It is useless to 
search for tubercle baalli in the purulent 
discharge, and either guinea pig inoculation 
or biopsy of the wall of one of the tracts, 
together with special staining, is the only 
method of proxang Uic dia^Osis Injurx 
and trauma cause a xanable proportion ot 
fistulac, and include the injection treatment 
of piles faultilx earned out, and the insertion 
of radon seeds or radium needles near the 
rectum for carcinoma In practically all 
eases the initial lesion is an ab=cess If this 
IS opened early and free drainage established 
either externally or internally, about 70 per 
cent of eases will heal without fistula forma- 
tion Tuberculous fistulac should be 
conscrxatixclj treated Drainage of the 
tracts should be established by the simplest 
method, and the pauent at once sent to a 
sanatonura or put under proper hygienic 
conditions, local treatment being cntirdx 
subordinate WTicn the patient is in good 
condition, the fistula can be treated in the 
usual way, but a diatlicrmx knife or actual 
cautery is preferable to the scalpel, in order 
to minimize a dispersion of baalli into 
healthy parts — Fistula iii Ano, J P Lock- 
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liart-Miimmcry, Lancet, March 21, 1936, 
ccxxv,657 — (a F) 

Trauma of Lung — Pulmonary trauma 
IS probably not uncommon, even without 
external evidence of injury, such as bruises, 
muscular haematomata and fractured nbs 
Hence, lung damage by external violence 
assumes a place of importance in clinical 
and forensic mediane and offers a problem 
m phj'sics inviting investigation Text- 
books of mediane give scanty notice to vio 
lence in the causation or exacerbation of 
pulmonary disease, although some reference 
is made to its r6le in pneumonia and tu- 
berculosis Cooke, m 1934, attempted to 
classify lung injuries from a clinical stand- 
pomt In his pneumothorax Ivpc there is 
simple rupture of a few alveoli and the vas- 
cera! pleura, without necessarily such evi- 
dence of injury as haemoptysis or haemo- 
thorax In parenchymal rupture, this may 
result in either bronchopulmonary haemor- 
rhage or subpleural ecchjanoses and bruises 
In a combined type, there may be both 
haemorrhage into the lung and pneumo- 
thorax or haemopneumo thorax Physical 
explanation of the variations observed is dif- 
ficult It IS assumed that tlie lungs must 
be in inspiration and the glottis closed 
None of these cases showed fractured nbs 
or external bruises The fact that extensive 
visceral damage can be produced without 
external evidence is important The possi 
bility of a reactivation of latent tuberculosis 
or a renewed rapid progression of an active 
lesion IS obvious Also, it is often difficult 
to convince judges and juries that bruises 
are not necessarily present in cases of vio- 
lence and that they bear no necessary rela- 
tion to the severity of the violence — Pul- 
monary Trauma, W E Cooke, Brit M J , 
March 7, 1936, no 3922, 461 —(A P ) 

Rupture of Diaphragm — ^The term, 
rupture of the diaphragm, should be reserved 
for those cases m which loss of continuity of 
this structure is the result of sudden increase 
in mtraabdominal pressure following trauma 
or violent effort This definition excludes 
stab- and puncture-wounds of the dia- 
phragm, whether by foreign bodies or by 
costal fragments A distinction should be 
drawn between true rupture of the dia- 
phragm and hernia of the diaphragm Rup- 
ture of the diaphragm occurs chiefly in 
healthy young adult males, and rarely in 
infants or old people Most frequently it 
IS by contusion, much less common are rup- 
tures by effort Predisposing factors in- 
clude congenital defects in the diaphragm, 
and tumors and inflammations of that struc- 
ture A veiy full stomach ndl also predis- 


pose to the condition Experimental work 
done on cadavers indicates that an open 
glottis, at the time of the effort of trauma, 
is almost a prerequisite for rupture of the 
diaphragm, and further that relaxation of 
the abdominal muscles favors it In 126 
out of 146 cases rupture occurred unilaterally 
on the left side This predisposition may 
be due to the fact that the viscera on the 
left are pneumatic, and are thus better 
suited to transmit increases in intraabdomi- 
nal pressure than is the liver Also, these 
organs are more easily forced into the tho- 
racic cavity It IS not unlikely that small 
ruptures of the nght side of the diaphragm 
pass unnobced because they are susceptible 
to spontaneous healing This cannot occur 
when herniation has taken place Ruptures 
may be tendinous, muscular or musculo- 
tendmous True ruptures of the diaphrag- 
maUc muscle are very rare, most such cases 
being the result of tears in it by fragments 
of nbs Rupture may occur at the normal 
hiatuses in the diaphragm, but not com- 
monly The most frequent site of true rup- 
ture of the diaphragm is at the costophrenic 
inserbon, and more particularly at the an- 
tenor and posterior axillary lines This may 
be due to the fact that the greatest strain 
occurs here when the base of the thorax en- 
larges as a result of the increased intra- 
abdominal pressure Indeed, in certain in- 
stances hermabon between the nbs may 
occur Aside from its frequency and lateral 
situation, this type of rupture of the dia- 
phragm is characterised by its frequently 
large size (10 to 35 cm ), its tendency to 
gape, and its close proximity to the nbs 
This last-named fact favors the surgeon vv hen 
repainng small lesions, for he can support 
his sutures on the nbs, but in cases with 
large rents the rigidity of the ribs often 
makes it difficult to approximate the edges 
of the rupture Occasionally the diaphragm 
may rupture at its anterior border under the 
xiphoid process In these cases the peri- 
toneum, pleura and pencardium may all be 
involved Ruptures postenorly situated are 
not common, and usually involve the oesoph- 
ageal hiatus These usually partake of the 
nature of spontaneous hernias Lastly, rup- 
ture may occur at the orifice of a congenital 
hernia The symptomatology of rupture of 
the diaphragm is much like that seen follow- 
ing any severe trauma to the abdomen 
Shock IS common, and severe The patient 
will usually complain of extreme abdominal 
pain, and may even state that he feels as 
though his stomach were in his chest, or 
that he feels as though something inside of 
him had been tom His face may bear the 
rises sardontcus Respirabon is usually 
rapid, shallow and painful Deep inspira- 
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tion IS impossible. E\cn after shock has 
disappeared the pulse will be \crj rapid 
There ma> be painful, nonproductu c cough 
“Drj aomiting” is almost pathognomonic 
of the condition There ma> be some ngid- 
ity of the abdominal m all on the side of the 
lesion Unilateral thoracic immobilitj and 
bizarre phj’sical findings at the lung bases 
arc suggestiae In ruptures associated with 
lesions of the abdominal \asccra or walh 
fractured nbs the clinical picture maj be 
most confusing Wise practice urges tint 
in aU cases of contusion of the abdomen or 
tliorajc a roentgcnographic c.xamination be 
made Simple iluoroscopj or anterior and 
lateral films are sufficient. Under no ar- 
cumstances should banum be giien or an> 
speaal procedures be indulged in Thej 
arc dangerous S3Tnptoms of old rupture 
of the diaphragm arc essentially those of 
diaphragmatic hernia The treatment of 
rupture of the diaphragm consists in w aiting 
for shock to subside before attempting re- 
pair Even though one must operate im- 
mediately to repair some other ruptured 
viscus the diaphragm should be left alone 
for a penod of tw o to three w ceks Immedi- 
ate phrcmcotomy is of great \aluc This 
will put the inaohed side at rest, thus re- 
lieaing much of the patient’s painful symp- 
toms and facilitating later opcratiae pro- 
cedures The choice of approach is dictated 
by the indiwdual case Speed in operation 
is more important than a perfect repair 
Fancy plastic operations arc to be discour- 
aged The time required for them jeopard- 
izes the patient’s hfe. Anaesthesia is best 
adrmmstered by the positii e pressure 
method If this cannot be done it is ad- 
visable to do a prcopcratise pneumothorae 
— Les ruptures du dtophrasme, E Constan- 
Itnt & if Bonafos, Arch ifed Chir I’App 
Resp , 1936, XI, 115— {.C L D) 

Eventration of Diaphragm —Although 
the term is a misnomer and is mcorrectly 
used, it has come to mean i congemtal or, 
occasionally, an acquired high position of 
one leaf of the diaphragm, characterized by 
aplasia or atrophy of the muscle fibres, with 
no break in the continuity of the muscle, 
and m most cases produang symptoms sug- 
gesting gastnc, cardiac, pulmonan or 
pleuropulmonar^ origin It should be dis- 
tinguished from high diaphragm resulUng 
from paralysis of the phrenic nerve The 
condition appears to be congemtal or ac- 
quired In support of the congemtal theory 
are the relative frequency on the left side 
(16S of 183 reported cases), frequency in the 
foetus, newborn and children, assoaated 
congenital anomohes, and absence of symp 
toms for a long tune For the theory of 


acquired origin, the following causative fac- 
tors have been given trauma, acute infec- 
tious diseases, pulmonary tuberculosis sub- 
phrenic abscess, mediastinal tumor, chronic 
gastnc disturbances, nontraumatic lesions 
of the phrenic nerve, pregnancy, thoraac 
growths, aneury'sm and subdiaphragmatic 
hydatid evst Pulmonary tuberculosis has 
been noted in a number of cases, but the 
cract relationship has not been definitely 
established Only 4 cases in 16,504 roent- 
gen c.vaminations are mentioned at the hfas- 
sachusetts General Hospital It appears to 
be more frequent in males than females 
The diaphragm, definitely elevated, may be 
a laver of fibrous tissue containing a few 
mu■^dc fibres, or a thin aponeurotic sheet. 
The phrenic nerve on the affected side has 
been desenbed as reduced in size but con- 
taimng normal fibres The lungs show no 
compression, but abnormally lobulatcd lungs 
are reported The heart is usually displaced 
A great variety of associated disease and 
congemtal conditions are mentioned Symp- 
toms arc vaned, not charactenstic and may 
be respiratory, gastrointestinal, circulatory 
and general Thoracic and abdominal 
symptoms arc most frequent Typical but 
nonpathognomonic physical signs arc rmld 
or severe labored breathmg, dmumshed 
tactile fremitus, displacement of the heart, 
and absence of the normal percussion note 
over the base of the lung on the affected side. 
There are no pathognomomc roentgen signs 
A differential diagnosis must be made from 
herma of the diaphragm, pleunsy wath effu- 
sion, thickened pleura, intrathoraac stom- 
ach, pulmonary tumor, atelectasis, emphy- 
sema and neurosis Prognosis is difficult 
and must be guarded, as far as hfe is con- 
cerned, It IS usually good, but it is a disabling 
disease in many persons hledical manage- 
ment IS the treatment of choice and consists 
pnmanly’ of absence of physical e.Taction, 
hygiemc and dietetic measures Surgical 
intervention apparently offers little hope of 
cure. A revaew of eventration of the dia- 
phragm has been given with the addition of 
two new cases — Eventration of the Dia- 
phragm, J A Reed & D L Borden, Arch 
Surg , Juh, 1935, xxxi, 30 — (i F B) 

Fracture of Ribs From Coughing — 
In a senes of 1,903 tuberculosis patients ad- 
mitted to the sanatonum over a five-year 
penod, fracture of the nbs dunng the course 
of the pulmonary disease occurred in 30 pa- 
tients, 23 women and 7 men, between the 
ages of IS and 47 The fractures occurred 
in one or several of the ribs from the 5th to 
the 11th inclusive In no instance were 
fractures of the upper 4 nbs found The 
fractures were smgle m 17 instances and 
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multiple m thirteen, unilateral in 26 instances 
and bilateral in four The highest number 
encountered in any one patient a as four, 
the result probably of a senes of acadents 
The majonty of the fractures occurred at 
appro-omately the junebon of the antenor 
and middle thirds of the nb Pam, though 
not se\ ere, was an almost constant symptom 
and, like the characteristic pain of pleurisy, 
was aggravated on inspiration The nature 
and location of the pam, and the absence, 
with few exceptions, of any displacement of 
the fragments on physical or radiographic 
examination, usually led to the erroneous 
diagnosis of pleunsy In the cases cited, 
infection played no part m the causation of 
the fractures It seems justifiable to assume 
that the fractures were brought about by 
muscular violence during coughing The 
nbs are fractured more frequenSy than are 
the other bones of the body by muscular 
violence The accident is not uncommon 
and occurs “espeaally in the consumpti\e,” 
as stated by Stunson in 1883 — Indirect 
Fracture of the Rib in Pulmonary Tubercu- 
losis, E C Richardson, J Am M Assn , 
May 2, 1936, evt, 1543— {G L L) 

Early Diagnosis of Bronchiectasis — 
In a senes of 100 cases of bronchiectasis, 
52 patients were males and 48 females 
Seventy seven were under 30 years of age at 
first observation In forty-one the disease 
mvolved the left lung, m twenty-three the 
nght lung, and m thirty sue it was bdateral 
Fifty patients had symptoms of less than 
five years’ duration, forty-seven of more 
than five years, and in three the duration 
was indetcrmmable The onset is in early 
hfe Seventeen pabents whose ages vaned 
from 4 years to 54 had had symptoms since 
mfancy (17 per cent), 80 per cent dated 
symptoms from the first decade In 45 
pabents onset was secondary to infecbon of 
the respiratory bract, in twelve it followed 
an infecbous disease of childhood The 
symptomatology and bactenological ob- 
servabons are not disbncbve Of 66 pa- 
bents in whom the accessory sinuses were 
eiammed roentgenographically, 86 per cent 
showed evidence of inflammatoiy change, 
m 24 2 per cent changes were marked 
Roentgenographic and bronchoscopic exami- 
nabons are essenbal for early diagnosis 
Characteristic pneumonographic changes are 
necessary for mdisputable proof of the exis- 
tence of the disease When direct roent- 
genographic exammabon is suggesbve of 
bronchiectasis and the bronchoscopic and 
pneumonographic changes are indefimte, 
the pabent should be kept under close ob- 
servabon and the examinabons repeated — 
The Importance of Early Diagnosis in 


Bronchiectasis a Clinical and Roentgeno- 
logic Study of One Hundred Cases, J T 
Farrell, Jr , J Am M Assn , January 11, 
1936, cm, 92— {G L L) 

Serial Bronchography In Suppurative 
Pneumonitis — The nasal fossa, pharynx, 
and larynx are anaesthetized, and iodized 
oil passed through a rubber catheter under 
roentgenoscopic control Using the selec- 
tor, plates are taken at dififerent mtervals 
from the large bronchi to the pulmonary 
alveoh In the acute stage of lung abscess 
the bronchograms show normal branches of 
a tree but no leaves This is the picture m 
any acute pneumonopathy When elirmna- 
bon begms the cavity with fluid level and 
the alterabon of the draimng bronchus may 
be seen As the surroundmg pneumonibs 
subsides, the roentgenographic tree acquires 
leaves The dead-bee picture is produced 
by the iodized oil in the cyhndncally dilated 
bronchi, but blocked from the small bronchi 
and alveoli The bronchi may show cyhn- 
dncal, ampullar, saccuhform or combina- 
bons of these dilatabons The bronchus 
draimng the abscess may even be normal, 
but there is almost always bronchiectasis in 
the cobespondmg base In a bronchiectabc 
abscess the roentgenogram usually shows a 
larger central cavity and smaller saccuhform 
cavibes around it, while in suppurating 
bronchiectasis all the cavibes are more um- 
form in size Bronchial cancer may produce 
a large cavity which fills with the iodized oil 
but shows no bronchiectasis because there is 
no subounding area of fibrosis However, 
the caremomatous cavity may not fill, but 
displace the whole bronchial bee at this level 
Roentgenograms and bronchograms are 
given to illustrate these points — Serial 
Bronchography in the Diagnosis of Suppura- 
tive Pulmonary Processes, P L Fartiias, 
Am J Roentgenol & Rad Ther , November, 
1935, xxxiv, 579 — {E M J) 

Progressive Idiopathic Pulmonary Fi- 
brosis with Emphysema — ^These cases, 
one of which is reported in some detail, are 
presented because often misinterpreted as 
pulmonary tuberculosis Sometimes asthma, 
heart Asease, malignant tumor and pneu- 
monoconiosis are confused Unfortunately, 
even a complete pathological exammabon 
may not reveal the aetiology, but m general 
the necropsy findings are those of diffuse 
interstitial fibrosis, distorbon and dilatabon 
of bronchi, diffuse emphysema and, in ad- 
vanced cases, emphysematous blebs The 
X-ray picture is extraordinarily like that of 
pulmonary tuberculosis, but the disease is 
less localized Emphysematous blebs may 
simulate cavities Pleural thickemng or ef- 
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fusion arc common S. diffuse honc>- 
combcd nppcmncc is produced bj the thin- 
ailed dilated bronchi and confluent emphj- 
sematousaUeoli Ca\ities,\\hcn thej occur, 
are multiple and molded to one another 
The> ma> be best seen on oblique or lateral 
new Diaphragmatic outlines and excur- 
sions arc usuallj abnormal The condition 
is progressive and shadows do not clear or 
disappear as in tuberculosis — Progressne 
Idtopatl ic Pulironary Pthrosis Assoc ated 
•uith LmpI sseii a, A 0 IJamploi , g 

Mass Med Soc , Jure 5, 1035, reported tn 
AVr England J M, Dcccn-ber 12, 1035, 
ccxttt, 117-1 — (A P ) 

Massho Collapse Complicating Hae- 
moptysis — I lad of IS was admitted, 
October, 1934, to Westminster Hospital, 
London, with a histoia of initial hacmopt>- 
sis in August Vtclectasis apparcntlj de- 
veloped dunng and following repeated fur- 
ther hacmoptyscs, and involved the left 
lung It persisted several weeks and gradu 
ally disappeared Physical and \ ray 
examinations and bronchoscopy were nega- 
tive Definite symiptoms of pulmonary tuber- 
culosis recurred earlj in 1935, with positive 
sputum, and sanatorium treatment and arti 
ficial pneumothorax w ere earned out Mas 
sivc collapse after haemoptysis is infre- 
quently diagnosed, although it is probably 
not uncommon Such patients are mostly 
too ill to be subjected to exhaustive clinical 
and roentgenograpliic examination, and 
some of the manifestations arc mistaken for 
changes due to old fibroid tuberculosis 
Most authors assign mechanical bronchial 
occlusion by a blood<lot as tlie causative 
factor, a vaew supported by the fact that 
rcinflation of the collapsed lung does not 
occur until the offending clots are expelled 
Benedetti, however, believes that all vanc- 
ties of massive collapse are due essentially 
to acuve contraction of lung Ussues, espe- 
aally the smooth muscle of the respiratory 
bronchioles, from reflex nervous stimulation, 
and that, following bronchial spasm, there is 
progrcssiv e absorption of alv eolar air Most 
cases occur in patients vnth early pulmonary 
lesions The obsen ations of Jacobaeus and 
Westermark are confirmatory In most of 
them cases haemorrhage was large and in 
many it was an initial symptom of tubercu- 
losis Jacobaeus showed that spasm oc- 
curred particularly in patients with healthy 
bronchi Lipiodol rarely induced collapse 
in diseased lungs, but in three of eight 
healthy indivnduals massiv e collapse ensued 
With complete mechanical obstruction alone, 
collapse did not occur for four to slx hours 
Most reported cases (following haemoptysis) 
have occurred in young adults, more often 


men, pulmonary tuberculosis being the 
chief causative agent \ few have been re 
ported associated w ith such other conditions 
as mitral stcnosi*, vascular hypertension, 
and bronchial tumor {Morlock and Pinchin), 
also “idiopathic” haemoptysis during men 
struation in voung girls” The areas of 
collapse vary greatly in size and location 
The svmptoms arc often masl cd by those 
of the haemorrhage, develop within twenty 
four hours, and resemble those of postop- 
crativ e collapse Dy spnoea, cv anosis, and 
chest pain arc common flattening and 
diminished movement of one side arc 
usual, and either diminished, absent or tubu- 
lar breathing, aUo, displacement of heart 
and trachea toward the affected side The 
X-ray picture is characteristic, with a dense 
homogeneous opacity, narrowang of the 
hemithorax and intercostal spaces and in 
creased obliquity of the nbs, also elevation 
of the diaphragm and mediastinal displace- 
ment, homolatcral When therapeutic 
pneumothorax is attempted, Jacobaeus and 
others have found undulv marked negative 
intrapleural pressures (-30 to —40 cm 
water) In most caves the cause of the 
haemoptysis has been revealed with the 
disappearance of the X-ray shadow of 
atelectatic lung Recxpansion is usually 
complete and the immediate prognosis good 
Artifiaal pneumothorax has been recom- 
mended by Jacobaeus, ^^llson, Glenn and 
otliers. It usually relieves the acute syanp- 
toras and favorably affects the tuberculosis 
In diagnosis, the condition must be differen- 
tiated from bronchopneumonia, which car- 
nes a bad prognosis In pulmonary tuber- 
culosis tlicre may occur a chrome as well as 
acute collapse of a lobe or lung, due to 
bronchial stenosis This must be differen- 
tiated from pulmonaiy fibrosis The best 
metliod of distinction is by inducing artifiaal 
pneumothorax, the charactenstic high nega- 
tive pressure being registered with atelecta- 
sis The poBsibihtv of a bronchial neoplasm 
as a factor may have to be ruled out by 
bronchoscopy In this paper, 41 cases col- 
lected from the literature are tabulated m 
some detail — Massr-v Collapse of the Lung 
Complicating Hacmopt\sis, J Mtndltne, 
Bnt J, December 21, 1035, no 3011, 
1201— U P) 

Bilateral Spontaneous Pneumo- 
thorax — ^The course of a case with an idio- 
patliic spontaneous bilateral pneumotliorax 
is discussed From a consideration of the 
nature of the air-v esicles, it was probably a 
case of acquired bronchiectasis, foetal 
bronchiectasis, or congenital cyahe lung, 
and of these the latter seemed tlie most 
probable The pneumothorax probably oc- 
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curmi Ihroui^h the rapture of some of the 
cmplu’scmotous vcsicks, wluch were in 
coinmunicntion w ith the bronclinl s\ stem — 
1 Case cj li lateral Sf>ot laiiccuis Piieimo 
tl orar, rrobo’'h Co iscif by Rupt ire cf Atr* 
5 esidts III It' I II i;s, B -C H aln drr, tela 
Tuberc ScarJ i a-' , 1936, x, 66 — (i B S) 

Interlobar Ploural Effusions — Encap- 
sulated pleural effusions m the costophrcnic 
angles, Uie antenor and po=tcnor mediastinal 
aspects of tlic pleurae, the rclrocardiac area, 
and the interlobar fissures (including the 
a'vgos fissure on the right side) ma) be dif- 
ficult to detect on phj-sical and the usual 
rocnigcnograpluc eaamination Thes may 
account for so-called mild and at>'pical 
pneumonic processes, unresoUed pneumo- 
nias, and some intratlioraac neoplasms w hich 
disappear miraculouslj In interlobar 
plcunsj there arc slight chills a moderate 
amount of feser, constant dull chest pam 
not particularlj aggras ated b> the rcspira- 
torj effort, a distressing cough but no bloody 
sputum The symptoms may be c\cn more 
mild and, if occurnng in a patient past 
middle age, arc likely to be considered as 
due to neoplasm The roentgenological cm- 
dcnco may be that of pulmonary consolida- 
tion, but physical signs arc absent or limited 
to harsh breathing and, rarely , small moist 
riles In inic'lobar pleurisy the roentgen- 
ological findings persist longer, the Icucocy- 
tosis and preponderance of ncutrophilcs is 
less marked, and there is not the sharp drop 
in temperature seen in lobar pneumonia 
The best diagnostic cvadence is a roentgeno 
gram, showang the interlobar fissure at nght 
angles to the film and with the insoKcd side 
next to the film The nght upper interlobar 
septum IS often demonstrated in routine 
roentgenograms since the anterior aspect of 
the fissure is at right angles to the film 
Although this IS true, the nght lateral posi- 
tion is best for show ing effusions in even this 
fissure Rare neoplasms, ansing in the 
parcnchyana and growing in globular fashion 
near the centre of the lobe or onginating in 
the hilar structures and growing outward, 
may be confused with interlobar effusion 
If lateral films show these supposed tumor 
shadows to be intimately connected with an 
interlobar fissure, time and patience may 
prove them to be effusions which slowly but 
surely disappear Case histones and roent- 
genograms are given — Interlobar Pleural 
Effusions, B P Stiiclman, Am J Roent- 
genol &. Rad Tlier , October, 1935, xxxiv, 
475— {E M J) 

Acute Empyema — ^Eapenmental stud 
les and clinical observation on acute empy- 
ema with suggestions as to methods of treat- 


ment arc presented Rcctpansion of the 
lung on the affected side was delayed or 
prescribed by thicl cned pleura, and in the 
cxpcnmental work it was found m some 
eases that a pressure sufficient to rupture 
the alveoli did not revxpand the lung It 
was noted in the acute stage that hygicrplasia 
of the subplcural alveolar epithelium oc- 
curred This IS described as part of the 
pathology of cerLam diseases of the lungs, 
and observations in one human case indi- 
cates Uiat It may occur with this type of 
empyema These observations supply fur- 
ther evidence that the alveolus of the lung 
IS actually lined with epitlielium — Acute 
Empyema Thoracis, 17 A Carlson, J 
Tliorac Stirg , April, 1936, v, 393 — (L 
r B) 


oil In Lung — ^Thrcc adult eases arc re- 
ported, m wluch pulmonary changes oc- 
curred, following the prolonged or intensive 
use of mineral oil in the respiratory tract 
In all of these eases oil droplets were con- 
stantly found in the sputum Unusual 
X-ray findings were noted There was a 
miliary motthng in the areas involv ed On 
close eiamination, this w as found to be due 
to accentuation of the finer lung markings 
Serial films showed definite progressive re- 
traction in the size of the lobes involved 
with solidification where the involvement 
was most severe Accompanying this is a 
compensatory emphysema of tlic upper 
lobes Gcncralljr the lung fields nearest 
the cardiohepatic angle show the greatest 
density In a ease w Inch came to autopsy, 
oil droplets were visible on the cut surface of 
the fibrolic lung, the last instillation in this 
ease occurnng over six years before Atten 
tion IS called to the fact that the v egctable 
oils produce little reaction in the lung — 
Roentgenograplnc Changes PoUorjnng the 
Introduction of Mineral Oil in the Lung, 
h S Da IS, Radiol, Pebruary, 1936, xxvt, 
131— {G P M) 

X-Ray Changes In Lungs of Electric 
Arc Welders — Among 16 electnc arc weld- 
ers, all apparently healthy and actively work- 
ing, and nearly all young men, apprenticed 
at 14, the X-ray films of six showed a dif- 
fuse generalized motthng throughout the 
lung fields, and none appeared entirely nor- 
mal Some of the definitely positive cases 
showed crepitations at the lung bases on 
physical examination Three cases classi- 
fied as "suspicious” showed some nodular 
stippling and exaggerated markings in the 
films and even a suggestion of mottlmg m 
one The “negative" ones showed shght 
stippling in certain areas and abnormally 
prominent markings None showed abnor- 
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nn! phj’sical The clnt:no<ii5 of the 

undcrKinj; pulmotnr) lesions m thf»e casrs 
>s miwrt'int l>Jl spccuhlisc There 
js little doubt that the dust or fumes minted 
ph) cd an netio'opicnl r6!e Dunnp welding 
operations, den'c sshitc or pnvnsh white 
fumes rise continuoush and, in the absence 
of prolccUsc measures, larrc quantities can 
not fail to l>c inhaled J he electrodes or 
svelding rods, containioK a metallic core and 
an outer coaennR, arc graduallj consumed 
b> the heat generated IT c metal of the 
core becomes molten and assisted bj the 
flux of the cosenng, spreads oscr the surface 
of the metal welded The basis of most of 
the coverings is sodium silicate, some con- 
taining asliestos, which sometimes com- 
plcteK covers the rosls, and at others is 
wound spirallj Tlic composition of the 
fumes has j^el to be fullv inv estigatcd TTie 
particulate matter, coflcctcd in an Owen 
dust-counter, consisted in one instance of 
iron-oxide particles and occasional asbestos 
fibres The X ra> appearance is not that 
of asbestosis In onlj one instance was 
the diaphragmatic or cardiac outline 
blurred or the line of the interlobar septum 
seen TTie upper lung fields appear more 
affected than the lower Generali), the 
appearance is more suggestive of silicosis, 
but the men present no s>anptoms or 
incapaat) for worh, with one exception, 
none arc d>'spnocic, and none hav c pulmon- 
ar> tuberculosis It is suggested that m 
trous fumes, together wath fine iron-oxidc 
dust, ma> set up small areas of chronic in- 
flammation, congestion or fibrosis in the 
lungs, or even that the particulate particles 
ma) be vasualizcd b) the X-ra)'s — \-ra>' 
Appearance cf the Lun^s of Eleclrtc Arc 
11 eiders, A T DotgS.A I G McLa ighltn, 
Lancet, April 4, 1936, ccxxx, 771— {A P) 

Roentgenology of Pnoumonoconlosls 
— ^Thc antemortem and postmortem roent- 
genograms arc correlated with the pathologi- 
cal changes in v anous unclassified t)pcs of 
pncumonoconiosis To facilitate this at- 
tempt, the field of pncumonoconiosis is 
dmded into a conv cnicnt and logical vv orb- 
ing classification, based chiefly on the type of 
pathological change, combined with the 
causative agent Tour main divasions are 
listed as follows (1) coniofibrosis, including 
silicosis, silicotuberculosis, asbestosis and the 
like, (2) comolymphostasis, including anthra 

cosis, sidcrosis and the like, (3) coniotoxi 
cosis, including protein sensitization, direct 
imtaUon and other causes, and (4) mixed 
processes, such as anthracosilicosis, sidcro 
silicosis, anthracosilicotuberculosis and other 
conditions Coniofibrosis may be consid 
ered as a form of pncumonoconiosis charac- 


terized b> an exuberant growth of coancciivc 
tissue due to a spcafic irritant In silicojis 
the action is v icw cd as that o^ a toxic imlant 
Whether it is a direct pojion ••cting oa the 
cells or an indirect one due to the solub litv 
of the s lica has not liccn established 
Whorls of fibrous tissue dev clop The stage 
o* the disease dqiends oa the location and 
number of these noslulcs \ftcr the entrance 
of tlic tubercle bacillus in'o a silico'ic pmeess, 
the character of the silicotic nodule changes 
depending on the time of appearance of the 
infection and the dosage of banlli The 
longer the tuberculosis exists as " widespread 

C rocess, the fibnls of the whorls become 
Icndcd into one ma's, and the whole nodule 
graduallv takes on the appearance of a case- 
ous nodular tubc-cle \s the process ad- 
vances, It becomes more and more like a 
tuberculosis, until the roentgenograms arc 
t)mical of this disease If there is a benign 
tuberculosis alrcad) p-csent, the process 
tends to become more exaggerated in the 
regions of the tuberculous lesions In addi 
tion to the variations in the lung paren- 
ch)'ma, there arc changes in the l)anph nodes 
that arc characteristic. Here there is an 
"egg shell” infiltration of calaum under- 
neath the capsule The pathological dis- 
order in asbestosis is not a nodule as in 
silicosis but rather a diffuse fibrous lobulitis 
The process extends out from the hilum 
towara the base While asbestosis is not so 
prone to become tuberculous as silicosis, it 
does possess this hazard The second mam 
group, comoI>Tnphoslasis, includes onl) 
dusts that act pnnapall) b) blocking the 
l>TnphatJCS until their normal phvwiological 
function IS so impaired that normal rcsihence 
IS lost, l)anph-drain3ge is impaired, and acute 
infections rcadil) occur In the pure inert 
dusts there is rarcl) anj fibrosis, espeoaUj 
nodules or whorls In the worst t)'pcs the 
l)’mphatics arc complctel) blocked and arc 
essentially functionlcss The third group, 
comotoxicosis, is somewhat apart from the 
other tjpes in that the imtants affect the 
tissues direct!) or after a penod of sensitiza- 
tion to a specific protein Most of these are 
acute processes such as a bronchitis or a 
ncumomtis The shadows reveal a distn- 
ution similar to uncomplicated silicosis, but 
the lesions arc soft and irregular and conform 
to the aani similar to an acute bronchogenic 
spread of tuberculosis As illustrative of 
the fourth group, in most coal miners there 
is a mixed process that has been termed 
anthracosilicosis In general, there is a 
rapid accumulation of carbon with a gradual 
development of sihcosis, which seems to be 
grcatl) retarded b) the coal-dust. The 
roentgenogram shows first an increase in 
the thickness of the hilum l)Tnph nodes and 
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of the pcnbronchial and ponvascular lym- 
phatics due to the dust Later, nodules begin 
to appear Mhich vary in size from a few 
millimetres to many centimetres The inert 
dust seems to alter the arculation m the 
tissues, so that a partial atelectasis results, 
to be tollov.ed by fibrosis, resulting in fibrous 
tumor, composed of fibrous tissue iiith 
phagocytes laden iiith dust in betiieen tlie 
fibres In the ordinary coal rmner nith low 
silica the terminal condition is usuallj 
bronchitis or pneumonia, but in the lead- and 
zinc-mmers of the Ozarks, where the carbon 
pigment in the quartz is low compared to 
the sihca, the result is a moderate anthracosis 
with a strong silicotic tendency Sooner or 
later they are usually contaminated w ith the 
tubercle bacillus — Pathologic Interprctatioiis 
of Roenigerologic Shadows tn Pncumoconto 
SIS, H C Sdcany, J Am M Assn , June 
6, 1936,011, 1959— {G L L) 

Asbestosls — ^sbestosis is distinct from 
silicosis in Its pathologj and clinical features 
A search of all the death-records on file in 
the Metropohtan Life Insurance Company 
revealed that asbestosis had been given as 
a cause or contnbuting cause of deatli in 
only 19 cases, fifteen of which have occurred 
since 1933 The clinical picture of asbestosis 
IS milder than that of silicosis The author 
did not find in commumties in w hich asbestos 
was rmned or fabricated the familiar picture 
of disabihty and tuberculous infection so 
chanctenstic of hard rock mming communi- 
ties In onl> one case w as there evidence of 
active tuberculosis, as based on the roent- 
genography Several show ed healed tubercu- 
losis The author’s data are based on 126 
physical examinations of asbestos workers, 
all of whom had more than three years’ 
exposure and were selected at random 
Sixty-three of these presented roentgeno- 
grams thought to indicate pneumonoconio- 
sis, but the symptoms were indefinite and 
mconclusive These cases were called first- 
stage Four presenting evident pulmonary 
symptoms and corroborative roentgenograms 
were termed second stage Of these 67 pa- 
tients, twenty had been exposed more than 
ten years, and thirteen more than fifteen 
years As in silicosis, the diagnosis centres 
on the roentgenogram The X-ray appear- 
ances are not clear-cut or distinctive, as in 
sihcosis, and do not lend themselves to 
ready grouping into progressive stages 
There are less evident pathological changes, 
and the shadows are finer, more granular, 
and softer than in sUicosis The asbestosis 
film gives the impression of ground glass, 
and there is no nodulation with the conse- 
quent tendency of the nodules to coalesce and 
give dense opaque areas in the films The 


distnbubon of the shadows is somewhat dif- 
ferent, occupying the lower third of the lung, 
except in far advanced cases, when the 
shadows may occupy the major portion of 
the lung The exact significance of asbestos 
bodies in the sputum is doubtful, but it is 
commonly agreed at the present time that 
thej arc not diagnostic of pulmonary fibrosis 
and indicate merely that the individual has 
been exposed to asbestos dust It is not 
certain that asbestosis progresses as does 
silicosis after withdrawal from dust exposure, 
nor does infection seem to be as closely and 
intimately associated with asbestosis as 
with silicosis — Asbestosis, A J Lanza, J 
Am M Assn , February 1, 1936, an, 36S — 
(G L L) 

Tissue Changes from Colloidal Silicic 
Acid — ^hlaximum tissue changes in a sih- 
cotic lung do not occur at the sites where 
relatively large particles of quartz can be 
demonstrated This may be due to the 
passing of the quartz crystals into a colloidal 
state, which can occur only m a shghtly 
alkaline medium, and then, on reaching a 
shghtly acid medium, the crystalline state 
returns On the other hand, the tissue 
juices may digest the quartz into finer parti- 
cles by a sort of corrosive process The 
author believes that both processes may oc- 
cur Assummg that the changes found m a 
sdicotic lung were on a physicochemical 
rather than mechanical basis, the author 
injected rabbits intravenously with a pure, 
stable, water-clear preparation, completely 
electrolyte free, containing 0 25 gm of silicic 
acid per 100 cc The rabbits received 1 cc 
daily, and, in later experiments, 2 cc 
Those receiving 2 5 mgm daily for six, eight 
and twelve weeks were killed at the end of 
these vanous periods of time They were 
all found to have enlarged spleens and hvers, 
those receivmg the most silicic acid havmg 
the largest, which were of very tough con- 
sistency Microscopic findings in the liver 
of an ammal treated for six weeks were 
significant There was a marked increase 
in interstitial tissue, with swelling of the 
walls of the bile capillanes, and decrease in 
the size of the liver cells, which often made 
It difficult to differentiate them from the in- 
terstitial and capillary-wall cells Between 
the endothelium of the capillary walls and 
the liver cells proper were spaces lightly 
streaked or completely filled with a homo- 
geneous substance which stained red with 
eosin Generally this appearance was ac- 
companied by a marked mcrease m the 
cellular elements The Kupffer cells were 
mcreased in number and size, and appeared 
as large, finely vacuolated cells, nch in proto- 
plasm These changes were most marked 
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near the central vein In certain regions 
there was no evidence of pcncapillatj' 
oedema, but the endothelial elements were 
swollen and increased in number, and oc- 
casionallj sinus lihe outpouchings of the 
capillary walls w ere present. The pencapil- 
lary areas noted above stained red with 
Van Gieson’s stain, but without e\idence 
of collagenous fibnls The li\ er of a rabbit 
treated for eight weeks showed all the above 
changes In addition to these, joung con- 
nective-tissue cells were so abundant that 
the structure of the liver was in places diffi- 
cult to make out A development of col- 
lagenous fibres had taken place, and the 
parenchyma was much reduced m amount 
WTiat remained stained poorly and tended 
to blend with the collagen In the rabbits 
treated for twelv e weeks the process had gone 
still further, and took on the appearance of 
cirrhosis of the hver There was no eva- 
dence of cellular mflammation, howev er, nor 
any hyperplasia of bile-ducts Connective 
tissue had replaced the hver cells There 
was still an e.Ttensive pencapillary oedema, 
with a tendency to collagen formation, and 
an exudate containing a fine fibrillar net- 
work lymg between the capiUaiy w alls and 
the hver cells Studies of the spleens from 
these animals revealed similar changes 
There was an increase m the reticulum of 
the pulp cells, which were unusually nch in 
protoplasm The nuclei were often eccentnc 
and irregular in shape The protoplasm 
was very hght and transparent, and finely 
and coarsely honeycombed Swelling and 
mobilization of the pulp cells, morphologi 
cally equivalent to the changes observed in 
the Kupffer cells of the liver, was present 
In those animals treated for twelve weeks 
there was a sigmficant fibrosis of the reticu- 
lum wath a tendencj to collagen impregna- 
tion of the fibrils There were no changes 
of note in the lymph foUicles of the spleen, 
but staking changes in the glomerules of the 
kidneys In animals treated for only eight 
weeks there was a high grade mtracapiUaiy 
glomeruhUs, with proliferation of the endo- 
thelial elements The nuclei of these cells 
were hghter m color than normal and fre- 
quently lay at the side of the cell The 
protoplasm was hght, and contained large 
vacuoles At the periphery of the glomer- 
ules were collagenous fibres There was a 
marked excretion of albumin In the bone 
marrow was a marked oedema, retrogression 
of the blood-foiming elements, and an in 
crease in number and impregnation with 
collagen of the reticulum fibres In the 
lungs there was a slight increase in the sup- 
porung structure of the alveolar walls, due 
to an increase in the number of collagen 
fibres In general, there was a mobilization 
of the endothelial elements, and a high- 


grade protein nch pencapilhiy oedema and 
exudate Tliese would lead to a reduction 
in the parcnchjTnal elements, and a dev clop- 
ment of sclerosing connective tissue In 
sihcosis and asbestosis the process of fibrosis 
IS bound up wath the presence of colloidal 
sihcic acid, which is a normal and necessary 
constituent of collagen Indeed, all of the 
sihcate which the body can change to silicic 
acid must be utilized to build new connective 
tissue This sdicic acid is negatively 
charged, for positively charged colloidal 
split-products of silicates, such as are present 
in clay, will not lead to sclerotic changes, 
and are harmless That the pathological 
picture of asbestosis differs somewhat from 
that of sihcosis is e.xplained bj the fact that, 
in the former, sihcate is present as fine 
needle-hkc crj’stals which sta> where thej 
have ongmallj lodged, thus permittmg the 
dissolved sihac aad to diffuse freelj mto 
the bssues Hence, there is no such high 
local concentration of the matenal as there 
IS in and about the liunphatics m sihcosis 
where the fine particles of quartz are readilj 
earned to and block the Ijunph nodes — 
Unknuchunzen stir Pathogenese sthkoUschcr 
Gaicbsverindcrungcn, F Koppenhofer, I »r- 
chms’s Arch , June IS, 1936, cexcvit, 27 1 — 
(C L D) 

Squamous-Cell Cancer of Lung with 
Asbestosis — If cancer is to be adjudged as 
of mdustaal ongin, its incidence m a particu- 
lar occupation should sigmficantly e.xceed 
the general rate, and there should be suffi- 
cient association of the worker with a sub- 
stance proved e-xpenmentally to be caremo- 
magemc The habihty of mahgnant tumor 
to supervene upon longstanding pneumo- 
nocomosis has been suggested but their 
prease interrelation is an open question 
Two cases are recorded, in women workers, 
one after eight years’ exposure to asbestos 
dust as a spinner the other occurred fifteen 
years after two short periods of six and thir- 
teen months in the mattress and opening 
departments of the factory The mahg- 
nant lesions in each case were small and not 
recognized dunng life In each case, the 
asbestosis was advanced and of long stand- 
ing, and the growths w ere small and circum- 
Ecnbed and w ith no metastases They were 
in a portion of the lung m which asbestosis 
was advanced Neither growth nor asbes- 
tosis seemed sufficient to have caused death 
but It is suggested that in asbestosis a small 
tumor turns the scale — Tao Cases of 
Squamous Carcinoma of the Lung Occurring 
rn Asbestosis, S R Gloync, Tubercle, October, 
m5,xvit,5—{A P) 

Primary Cancer of Lung— Pnmaty 
caremoma of the lung is one of the most 
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frequent forms of malignant tumor in 
adults The authors have studied 135 
eases over a four->ear period Their statis 
tics indicate that it ranks second to gastro 
intestinal cancer, and constitutes from 6 to 
S per cent of all malignant tumors About 
75 per cent of the eases occur between ages 
40 and 60 >cars In the senes of 135 eases 
It was twelve times as frequent m males as 
in females The nght upper lobe is the most 
common site The tumors are all broncho- 
genic in ongin, and begin as a metaplasia of 
the basal epithelial cells There are three 
important histological types (1) undiffer- 
entiated round or spindle cell, (2) adenocar- 
cinoma and (3) squamous cell All types 
have a marked tendency to produce lympho- 
genic and haematogcnic metastases, but the 
squamous cell is usually less malignant than 
the other two tvpes Of 74 cases that came 
to necropsy only one presented no metas- 
tases Lighty eight per cent showed hilar 
lymph node metastases, 3S per cent abdomi- 
nal lymph node, 40 per cent bv cr, 32 per cent 
kidney, 43 per cent suprarenal, 28 per cent 
bone, and 24 per cent brain metastases The 
chief associated lung changes were pleural 
effusion (47 per cent), bronchiectasis (43 
per cent), acute pneumonia (28 per cent), 
chronic pneumonia (20 per cent), abscess or 
gangrene (20 per cent), and purulent bronch- 
itis (19 per cent) Only 49 per cent of eases 
presented changes that were largely thoraac 
This important fact explains the present 
failure m most dimes to diagnose 50 per 
cent of the eases The characteristic history 
of pulmorury v\ ell being to w ithin an average 
period of eight months before seeking medi- 
cal aid, the development of bronchitis or 
recurrent attacks of pneumonia or pleurisy, 
followed by persistent cough, pulmonary or 
extrapulmonary pain, haemoptysis, and 
dyspnoea, should enable the physician to 
suspect lung carcinoma The roentgen 
study alone makes the diagnosis possible in 
at least two thirds of the cases The bron- 
choscope IS of great value in confirming the 
diagnosis, but most cases can be recognized 
without it — Primary Carcinoma of the 
Lung a Diagnostic Study of One Hundred 
and Thirty-fi-e Cases in Four Years, A 
Arkin &, D H Wagner, J Am ilf Assn , 
February 22, 1936, evt, 587 — (G L L ) 

Early Diagnosis and Treatment of 
Cancer of Lung —The surgical treatment 
of mahgnant disease has been based on the 
complete extirpation of cancer bearing tis- 
sue or of a cancerous organ prior to metas- 
tasis and the success of such treatment 
depends upon early diagnosis and accessi- 
bility It has been demonstrated that 
either one lobe of a lung or the entire lung 


on one side can be successfully removed 
without limitation of the patient’s life or 
activities Recent advances in such sur 
gical treatment demand that the general 
medical profession be more concerned with 
early symptoms and differential diagnosis 
in most cases a warning symptom, a persis 
tent cough, appears early, also, most grow ths 
originate m a stem-bronchus and can be actu- 
ally visualized bronchoscopically Surgery 
IS the more to be considered masmuch as 
irradiation in any form fails to cure and of- 
ten has no favorable mfluence whatever on 
these lesions As the most common type of 
primary lung tumor is the epidermoid, not- 
ably radio resistant, and sometimes even 
aggravated or brolen down, not much reli- 
ance can be placed in such therapy Bron- 
choscopic removal is applicable only to veiy 
small localized lesions Efforts at surgical 
removal have been stimulated by successful 
experiences with lobectomy for bronchiec- 
tasis, notably by Sauetbruch, Churchill, 
Edwards and Eggers, in the case of a single 
lobe, and by Nissen, Haight, Windsberg, 
Graham and Singer, and Rienhoff, m the 
case of the entire lung, in both bronchiecta- 
sis and caremoma Pathology Most prim- 
ary lung tumors are conceded to arise from 
bronchial epitheUum or mucous glands, and 
the epidermoid form is most frequent 
Most writers distinguish two mayor groups 
accordmg to location (1) hilar and (2) 
peripheral or pneumonic The latter are 
more frequently adenocarcinoma Most 
epidermoid tumors eventually show media- 
stinal extension The majority of tumors 
ongmate in a main stem bronchus near the 
hilum (65 to 75 per cent) In the earUer 
stages these often give rise to a mistaken 
diagnosis of asthma When they completely 
occlude a bronchus there is atelectasis, show- 
ing a homogeneous triangular shadow on 
X-ray Symptoms and diagnosis In a re- 
view of the earliest symptoms in 19 cases of 
bronchogenic carcinoma, cough was reported 
by all to be an early and persistent symptom, 
while 12 patients complained of weakness 
and 8 of haemoptysis Roentgenographic 
examination in the early stages may be con- 
fusing in that the lesion itself may cast no 
shadow or one difficult of interpretation be- 
cause of Its close proximity to the hilum 
Most abnormal shadows seen on X-ray are 
due to the secondary effect of the tumor 
rather than the tumor itself, as, for instance, 
atelectasis of a lobe Sputum examination 
helps to rule out tuberculosis and differenti- 
ate lung abscess Bronchoscopic examina- 
tion IS very important There is a pneu 
momc form, showing an area of density with 
central necrosis, fairly well circumscnbed, 
often progressmg to cavitation, with evi- 
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dencc of sepsis Edwards has reported that 
10 per cent of cases diagnosed as pulmonary 
abscess pro\ c to be broken down neoplasms 
In this tjTic bronchoscopic examination is of 
least assistance The historj and serial 
X-rays are most suggcstn e Among other 
aids to diagnosis generally arc hpiodol and 
partial arUhaal pneumothorax Operative 
therapy The ad\asabihtj of this must be 
determined on the basis of extent of the 
lesion and the general condition Prehmi- 
narj pneumothorax is generally ad\ased, to 
be maintained seven to ten daj's If, on 
exploiabon, Uicre are obvaous mctastascs, 
the operation is not continued — Pntrary 
Caremoma of tie Lung Earli Diagnosis at d 
Treatment by Pneumonectomy, R E O-er- 
lolt. Not' England J M , January 16, 1936, 
eexii, 93 — (A P ) 

Diagnosis of Bronchial Cancer — A 
group of 50 cases of bronchial caranoma were 
studied from a diagnostic standpoint. Each 
case was based on histological exarmnation 
of the tumor tissue Fort} -five of the pa- 
tients w ere males, the ages ranged from 21 to 
69 jears, the greatest proportion occumng 
betn een 41 to 60 } ears of age The symp- 
toms most frequentl} complained of were 
cough, e.xpectoration, pain, d}-spnoca, loss 
of weight and haemopt>'sis, in the order 
named Fever, haemorrhage, d}’sphagia, 
and vague respirator}’ diseases were also 
noted as initial symptoms Cough was 
present in all cases but one, and was the first 
s}’mptom in over half of the cases, occurrmg 
alone or with some other symptom It was 
endured for a rdatively long time after the 
onset before medical aid was sought. Pam 
was tolerated for a shorter time before advice 
was sought In over half of the cases the 
imtial symptom had been present for a year 
before a physician was consulted, and only 
25 per cent w ere seen wathm six months from 
the tune of onset of imbal symptom The 
most common roentgenologic findmg in 
bronchial caremoma is evodence of atelec- 
tasis This IS due to obstruction by the 
tumor, which, like any foreign body, may 
produce a check-valve or stop valve ty-pe of 
action At first, neoplasms probably have 
a check-valve action, but symptoms pro- 
duced from this may not be severe Adults 
do not seem to suffer greatly from this tvpe 
of occlusion only one patient m this senes 
was seen at this stage Forty per cent of 
the cases had complete collapse of a lung or 
part of a lung when first seen A mass seen 
m the parenchyma of the lung generally 
means a new growth, but the exact nature 
of the tumor cannot be detenmned from the 
roentgenogram If such a mass is near the 
hilum It may be hard to differentiate from 


an aneurysm Such an X-ray finding was 
present in 24 per cent of these cases An 
increase in the pulmonary markings resem- 
bhng an inflammatoiy change is an atypical 
finding in -some cases of bronchial tumor 
Such findings may' be interpreted in the upper 
lung field as tuberculosis and m the lower 
as bronchiectasis Any shift of the media- 
stinum mth such findmgs should make one 
suspicious of a new grow th In a few cases 
there is roentgenological endence of pul- 
monary abscess WTien it occurs secondary 
to bronchial carcinoma, there is frequently 
some displacement of the viscera, which does 
not usuiilly occur in abscesses secondary to 
operation or infection — Diagnosis of Bror- 
eh oJ Corett oma A Clinical a> d Roeitgero- 
logtc St idy of 50 Cases, J T Farrell, Rc^tol , 
March, 1936, xr-i, 261 — (G F M ) 

Removal of Intrathoraolc Dermoid 
Cyst. — ^A patient, adimtted to Victoria 
Park Hospital, London, complained of cough 
with sputum, having been referred from a 
dispensary and sanatonum, where a chest 
X-rav rev ealed a shadow suggestmg tumor 
She also had had a complicatmg rmscamage 
m the 6th month of pregnancy, immediately 
pnor to admission The X-ray film showed 
an oval shadow on the nght side contiguous 
with the mediastmai shadow, from the 2nd 
nb above to the lower border of the fifth 
below, with ma.ximum conv exity in the rmd- 
clavicular hne Laterally viewed, it ap- 
peared to be anterior The fiuoroscopc 
show cd no pulsation, and further X-ray after 
hpiodol showed no bronchial distortion or 
compression Dermoid cyst was diagnosed, 
and exploratory thoracotomy recommended 
However, a preliminary artificial pneumo- 
thorax was induced At operation an oval 
mass was discovered contiguous with the 
mediastinum and antenor to the collapsed 
lung, of hard consistence, but contaimng 
doudy fluid It was dissected off the lung 
superior vena cava and pencardium, and 
remov ed, the wound being dosed Recov eiy 
was uneventful e.xcept for a blood-stained 
effusion m the pleura necessitating aspiration 
on the 3rd and 5th days The walls of the 
cyst contamed musde tissue, and the interior 
numerous thin plates of bone, as described 
by Gloyne Discussion Tumors, lumted 
to the mediastinum when first discovered, 
are rare, and a diagnosis of their nature 
usually difficult However, a mahgnant 
growth of the size of the tumor noted is 
usually assoaated w ith more evidence of ill 
health and a grayish color is suggestive 
Restoration of health following a hohday 
speaks against mahgnant tumor Aortic 
aneurysm may dosely simulate mediastinal 
tumor due to other cause, and absence of 
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pulsation IS not conclusive, nor is even ex- 
ploration in certain cases Next to malig- 
nant tumor nnd nneurj-sm, a dermoid cjst 
should be considered, cspeciallj if the loca- 
tion IS antenor Neurofibroma is usuallj 
situated postenorlv , and l>’mphadcnomn 
limited to the hcnutliorax, if it occurs, must 
be very rare Operation in the case of a 
dermoid cj-st vv ill prev ent further grow th and 
complications — A>t Example cf Intra-Tho- 
ractc Dcrvioid C'^st, II B Wood, Tubercle, 
\Pa%, 1936,x-it,36-f—{i P) 

Cystic DIsoaso of Lung — Eight cases of 
cystic disease of the lung illustrativ e of tlirce 
types of this condition arc reported In case 

1 the condition had manifested itself clini- 
caUj only by infrequent haemoptysis over a 
period of twenty nine years Physical ex- 
amination of the chest w as negative, and the 
history and roentgenogram gave no evidence 
of an inflammatory process There were 
present several circular and oval cysts bi 
laterally in the low er lobe of each lung The 
largest was 6 5 cm in diameter, and was 
fiUSi with fluid blood which was spontane- 
ously evacuated Because the health of the 
patient was not unpaired, and because there 
was no recurrence of haemoptysis during the 
period of observation, pneumothorax was 
not induced cv en though it might have led 
to permanent collapse of the cavity In case 

2 there had been no symptoms until the 
patient, a woman, was eighteen years old, 
when she suffered a peculiar “pneumonia” 
which lasted two weeks, but was without 
sequelae Three years later, at three days 
postpartum, she had a sudden severe pam 
in the nght chest associated with moderate 
dyspnoea No other symptoms were pres- 
ent, and the pam and dyspnoea disappeared 
in twenty -four hours A roentgenogram 
was mterpreted as showing spontaneous 
pneumothorax on the right side, and the 
patient took a ten months’ cure for tuber- 
culosis A few months later she began hav- 
ing mfrequent episodes of pam in the nght 
side of her chest with dyspnoea This per- 
sisted for one year when she was admitted 
to the hospital for study Physical exami- 
nation revealed hyperresonance, and dimmu- 
tion of breath sounds over the entire nght 
lung The heart and mediastinal structures 
were displaced moderately to the left The 
left lung was dear A roentgenogram 
showed an air space in the nght apex, below 
which were numerous air-cysts, some of 
which were several mches m diameter 
Manometnc readmgs showed negative pres- 
sure in the apical air-space, which was 
probably a localized pneumothorax produced 
by a ruptured air-cyst The shift of the 
mediastmum to the left had been produced 


by pressure of the previously distended air- 
evsts with atmospheric or even positive 
pressu re The pressure in the pneumothorax 
scaled off the operang and the air was grad- 
ually absorbed The resulting decreased 
intrapleural pressure permitted spontaneous 
rupture of adjacent air cysts into it This 
would explain the recurrent pam and dysp 
noea The patient’s symptoms did not 
seem to be severe enough to warrant the 
injection of iodized poppy seed oil with the 
idea of producing an inflammatory reaction 
which would be followed by closure of the 
cyst This has been successfully accom- 
phshed by Crosw ell and King Three more 
cases of cystic disease of the lung are de 
senbed, in which there was extensive pul- 
monary fibrosis, which had presumably 
preceded the development of the cysts 
These patients were all over forty years in 
age The cysts developed from emphyse- 
matous blebs formed in the neighborhood of 
the fibrosis These cysts were of the bullous 
type One patient, case 3, complained of 
Slight productive cough and dyspnoea 
Roentgenogram revealed diffuse fibrosis of 
both lungs and a dense shadow at the root 
of the nght lung There was nothing to 
suggest the numerous large thin-w ailed cysts 
seen in this lung at autopsy The patient 
died of a cerebral accident The left lung 
contained no cysts, but showed a tendency 
to the formation of bullae Case 4 was that 
of a person who complamed only of a recent 
haemoptysis and pain in the nght side A 
dinunution of breath sounds and fine moist 
riles were present at the nght base X-ray 
revealed bilateral diffuse fibrosis, and a 
large bullous cyst in the nght lower lobe 
Case S was one of polycythaemia without 
pulmonary symptoms A routme roent- 
genogram of the chest showed a large air cyst 
m the nght apex and adjacent to an area of 
fibrosis In cases 6, 7 and 8 there had been 
bronchiectasis and chrome pneumonitis of 
many years’ duration One case had a 
transient anaerobic infection in a cyst 
Another had a small area of healed tuber- 
culosis in the nght lung, with cysts present 
only m the left This was confirmed at 
autopsy The patient died of erysipelas 
The nght lung was a fibrous mass, containing 
innumerable cyst-like cavities communicat- 
ing with dilated bronchi There are two 
main types of air-cysts, those that onginate 
from dilated bronchi and whose walls con- 
tain muscle fibres or cartilage, and those 
which are essentially emphysematous blebs 
They may be solitary or multiple The 
sohtary cysts are rare and are encountered 
usually in infancy They are large and are 
usually fatal in early hfe They w ill rapidly 
mcrease in size if there is established a 
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check-\alve type of bronchial opening 
Their sudden rupture results m a tension 
pneumothorax that may end fatally Mul- 
tiple cysts \ary in size, distnbution, type of 
bronchial commumcation and contents 
They may be congenital or acquired, a dis- 
tinction which IS often difficult to make in 
adults Pneumonitis and fibrosis are in- 
\ anably associated wath the acquired form — 
C^sl!C Disease of tl.e Lung, E Hem dl. 
Arch Ini Med , January, 1936, hit, 1 — 
(C L D) 

Congenital Cystic Lung — One hundred 
and forty se\ en of these cases ha\ e been re- 
ported in the hterature to date, most of them 
bemg of the large sohtary type of cyst in 
which the age of onset is earlier and the 
prognosis \ery poor Symptoms are se\erc, 
and recognition is usually easy Recurrent 
attacks of dyspnoea and cyanOiis in an in- 
fant with hyperresonance and mediastinal 
displacement should suggest a cyst rapidly 
filling with air Roentgenograms, either 
alone or with hpiodol, should confirm the 
diagnosis Small multiple cysts may remain 
silent unless infection supenenes Unfor- 
tunately, mfection is the rule Symptoms 
simulate seiere bronchiectasis and death 
usually occurs wnthm the first few weeks or 
months of life The particular case reported 
IS interesting because of its duration A girl, 
three and one-half y ears old, first came under 
obsenaUon because of an ulcerated phlyc- 
tenular conjuncUwtis The tubcrcuhn test 
was strongly posiUie She ga\c a history 
of nonproductive, spasmodic cough, which 
w as severe enough in the first four months of 
life to be considered whooping-cough 
Many fine crackling riles were heard over 
the left base postcnorly, and the roentgeno 
gram showed a tmngular area of honey- 
combed, increased density in the right car- 
diophrenic angle The lateral line was 
quite sharp and straight, and ended at a 
point on the diaphragm where there was 
tenting Both hilum shadows were a little 
heavier and considerably more extensive 
than normal The heart and great vessel 
shadow was within normal limits A diag 
nosis of bronchiccta'is was made although 
tuberculosis was suspected When next 
seen, ten y cars later, she still had cough (non- 
productive except when she had an occa- 
sional cold) and was undcnveight but had 
no cyanosis, clubbing of the nails and no 
dv 'pnoca on plavang games at school 
L-xamination revealed onlv slight lagging of 
the right side on inspiration and harsh, 
high pitched breath sounds ov cr the nght 
lo ver chest anteriorly Uoentgcnographv 
revealed the sane straight diagonal line, 
tenting of the diaphragm and cysts, whose 


walls were thinner, showing no infection now 
A diagnosis of congenital evshe formation in 
an accessorv lobe of the nght lung w as made 
The two anomalies were interrfated, one 
probably causing the other The straight 
lateral hne is found in accessory lobes, w hile 
a concav e line is found m an atelectatic lobe, 
the low crime of which fl-<ttens out along the 
medial portion of the diaphragm This 
accessory lobe being surrounded by normal 
lung tissue accounts for the paucity of physi- 
cal findings and the smallness of the m\ olv ed 
area partially accounts for the favorable 
outcome — Congcmtal Cystic Lta g -1 Re- 
port of Multiple Cysts ithii at Accessort, 
Lobe, M J Tlorpe, Am J Roentgenol &. 
Rad Tlier , December, 1935, xxxte, TZ4 — 


Syphilis of Lung — Sy^jhilis of the lung 
in adults is seldom diagnosed and is found in 
only a small percentage of autopsies In 
temists and pathologists agree that the lungs 
of the adult are relatively immune to mani- 
festations of the infection V few authentic 
cases have been diagnosed and reported 
The diagnosis should be confirmed by his 
tory, physical findings, laboratory and X- 
ray examinations, and response to anti- 
syphililic treatment There arc no pathog- 
nomonic lesions When lesions do occur 
they arc usually late manifestations of the 
disease Rocntgenologically , three types 
may' be described (1) that showing general- 
ized bronchial thickening and producing a 
fan shaped effect, (2) that showing miliary 
and multiple or solitary discrete masses, 
usually present near the root but also found 
at the penphery , and dev eloping a delimiting 
zone of pneumonitis in the early stage, (3) 
a diffuse lobar form The first type may be 
confused with malignant tumor, and in the 
early stage the second type may resemble 
lobular tuberculosis or lung abscess Syanp- 
toms and signs may be absent or the patient 
may have all the complaints of active tuber 
culosis Haemoptysis may be the first 
syanptom The author reports a case 
referred with a diagnosis of tuberculosis, but 
the patient undoublcdlv had syphilis of the 
upper and low er lobes of the left lung The 
lung cleared entirely after four treatments 
Attention is called to the possibilitv of con 
fusing such cases with tuberculosis or tumors 
of the Xnng—Ptdtrorary S\ph hs tt Adults, 
-xt! Report of a Case, 11 II Robitsor, 
Rad c’ , A eretrber, 1935, xx~, 596 — 

(G r If) 

Recovery from Amvloldosls — \ thirty 
four vear old man, giving a history of pro 
ductivc cough and fever of five months’ 
duration, was found to have fibrocascous 
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tuberculosis of the entire nqht liin^ w ith n 
Hrjn? en\il> near the ri"ht hiluin nnd m 
e\uthU\<. infiltrition of the left lunr 
l‘neuniothori\ wns induced on the right 
idc Two nnd i Inlf months htcr n puni 
kilt cfTiision dc\ doped The fluid contsined 
tubercle bicilh nnd grampositixc cocci 
Two montlis htcr, in Jnnuar), 1932, an 
a)ip\cna ) cc^sila'ts perforated through the 
hth intercostal space On Ma> 20, 1932, a 
thoracotom> was done, and after remo\ang 
3 8 litres of pus a rubber catlictcr was in- 
serted to promote free drainage B> Juh 
the patient had begun to impro\c, and by 
Januarj , 1933, he was afebrile At the time 
of writing (Ma\, 1935) tlic fluid lud been 
complctclN resorbed from the right side of 
the chest, and there was onl> 0 5 cc of pus 
draining dailj from the thoracotom> sinus 
Bv Julj , 1932, nine months after the appear- 
ance of the empyema, amyloidosis had 
dc\ eloped as csadcnccd b> retention of 
congo-rcd (54 per cent), albuminuria, and 
hepatomegaly In March, 1933, nine 
months after the patient had begun to 
improve chmcally, and two months after he 
had become afebnlc, the amyloidosis reached 
Its peak There was at this time 100 per 
cent retention of Congo red The patient 
was eccrcting 10 gm albumm in the urme 
daily The serum albumm had fallen to 
1 96 gm per 100 cc There w as a three- 
plus hepatomegaly, a two plus splenomegaly, 
and a tw o plus penpheral oedema The 
diracal and laboratory findings from that 
time on show ed gradual improvement of the 
amyloidosis, and by April, 1935, the reten- 
tion of congo-rcd was only 10 per cent The 
excretion of albumm was 175 gm daily 
The serum proteins had returned to normal, 
and the abov e mentioned abnormal physical 
findings had disappeared At no time was 
there evidence of impaued renal function 
Although the patient was given liver therapy 
from the middle of 1933 to August, 1934, the 
regression of the amyloidosis is felt to be due 
to improvement in the tuberculosis — Re- 
covery from Generalized Amyloidosis Second- 
ary to Pulmonary Tuberculosis, if R Rosen- 
blatt, Arch Int Med , March, 1936, Imi, 562 
— (C L D) 

Haemoptysis In Triohinlasis — ^The 
occurrence of pulmonary signs and symptoms 
m tnchmiasis is fairly well known and a 
vanety of pathological lesions of both lungs 
and bronchi has been described to account 
for them In Minot and Rackemann’s 
senes 50 per cent of the patients showed 
pulmonary signs or symptoms There were 
three with blood-tinged sputum In 1860, 
Wunderhch reported a case of haemoptysis 
m a butcher, the first diagnosis being acute 


tuberculosis but the htcr one tnchmiasis 
Kestner Ins described a pneumonia due to 
trichimc but his dcscnptioii of symptoms 
suggests infarction Spink and Augustine 
recently rev lew cd 35 cases, of w Inch tw o had 
cough with bloody sputum Askanazy et- 
perimcntally found young trichinae m lungs 
causing embolization with bronchiolar and 
alveolar haemorrhage Frothingham re- 
ported necropsy findings in a case which 
supported Askanazy's experimental work 
Ordinarily, m the differential diagnosis of 
haemoptysis, tnchmiasis is not considered, 
and many textbooks neglect to mention it 
In view of the frequency of trichina infesta- 
tion and the little attention paid to the 
possible occurrence of haemoptysis m asso- 
ciation wath it, three cases arc here reported 
In one case the diagnosis was defimtely 
cstabhshed by biopsy, m the others the 
history and chmeal symptomatology left 
little room for doubt It is of interest that, 
in the third case, the onset was with coiyza, 
chills, malaise and cough, and that bronchial 
neoplasm and bronchiectasis were suspected, 
also, that eosinophiha was not reported until 
quite late Failure to find triehmae m the 
sputum corresponds with other observations 
— Hemoptysis in Tnchmiasis, L J Gold- 
a.ater,I Steinberg, H Most,&.J E Connery, 
NrtO England J M , October 31, 1935, ccxnt, 
749— {A P) 

Prognosis of Early Pulmonary Tuber- 
culosis — ^The prognosis m any given case is 
difficult but should be attempted Undue 
importance should not be attached to the 
extent of physical signs Toxic symptoms 
are of greater importance, and their persist- 
ence after complete rest and nursing-care 
augurs a worse outlook than persistence of 
physical signs and disappearance of toxic 
phenomena Gradual increase m severity 
of such symptoms is not favorable, and the 
previous state of the patient’s health is a 
factor to be considered Persistence or 
increase of toxic symptoms with httle or no 
apparent impairment of lung tissue should 
suggest the possibihty of extrapulmonaiy 
involvement The gemtounnary tract must 
be kept in imnd Death is most common 
between the ages of 20 and 25 years, greater 
in females between IS and 30 and greater 
among males after 30 years A general pre- 
disposition to the disease is probably trans- 
mitted from parent to child, and the prog- 
nosis of an individual of a family in which 
there had been deaths from tuberculosis 
would be more grave than normally Prog- 
nosis m cases with insidious onset must be 
guided often by the response to proper 
treatment The presence of healed areas in 
the lung makes it more favorable When 
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the duration of symptoms is short and there 
IS moderate destruction of lung tissue, bodily 
response must be assumed to be weak and 
the prognosis bad A small unilateral lesion 
IS favorable, and early imoKement of both 
lungs denotes a bad outlook Prognosis in 
the pneumonic type is unfaiorable It is 
usually believed that cases startmg with 
haemoptysis are favorable, but bleeding 
should not be considered ligbtly, especially 
in a young adult It should be assumed that 
It indicates pulmonary disease, in spite of 
possible negative evidence, and the prog- 
nosis will be influenced by this considera- 
tion In onset with spontaneous pneumo- 
thora'v, prognosis is difhcult, but, lacking 
sufiiaent evidence and assuming a good con- 
tralateral lung, it IS usually good Very 
often, idiopathic pleurisy with effusion is 
followed a few years later by definite evi- 
dences of pulmonary disease Laryngeal 
involvement is usuaUy late Prognosis is 
more serious when the larynx is involved 
and the lungs only slightly so Prognosis 
wall also be influenced by the treatment that 
IS available and the patient’s capacity to 
cany out such treatment, for to day we see 
cases w ith poor outlook make rapid improve- 
ment and go on to enjoy moderately good 
health when proper treatment has been 
earned out — The Prognosis of Early Pul- 
monary Tuberculosis, J B Alexander, J 
State Med , July, 1936, xliv, 402 — (X F B) 

Prognosis In Pulmonary Tuberculosis 
■with Cavitation — Until comparatively 
recently, cavnty-formation in the course of 
pulmonary tuberculosis was regarded as a 
terrmnal and incurable stage However, 
with adequate treatment, closure and 
restoration of a patient’s working capaaty 
are possible, and, in many cases, without 
resort to collapse therapy Statistics pub- 
hshed from Trudeau Sanatonum in 1931 
noted that collapse therapy was applied 
only to those patients who, after a prelimi- 
nary penod of general treatment, failed to 
show satisfactory heabng hIcMahon and 
Kerper, at Loomis Sanatonum, found spon- 
taneous closure m 22 per cent of 296 cases 
with cavitation and obliteration by collapse 
therapy m 34 per cent Altogether, 39 per 
cent obtamed closure and 25 per cent more 
were much improved These figures are m 
stnkmg contrast to those of Barnes and 
Barnes who, m a senes of 1,454 cases with 
cavitaUon, found a mortality of SO per cent 
Within one year, and of Watt, with a smaller 
senes not treated by collapse The most 
probable explanaUon of the discrepancy is 
that the authors quoted have not differen- 
bated between the vanous types of cavaUM 
at different stages of the disease Jacquerod, 


desenbes three stages in cavaty dev elopment, 
beginning wath a comparabvely ill-defined 
circular shadow, passing through a second 
stage wath a well-defined nng, and ending 
wath the typical thick-walled cavity seen in 
the chronic case of some > ears’ duraUon 
Pottenger has pointed out that “the heabng 
of early cavabes depends pnmanly on the 
patient’s ability to marshal an adequate 
defense, while the healing of a late cavitj is 
pnmanly a mechanical problem the fact 
that the disease has become chrome denotes 
resistance ’’ Keers has studied the case- 
records from the Tor-na-Dee Sanatonum, 
Aberdeenshire, and analyzed lOOconsecubve 
cases with cavitabon from the end of 1924 
unbl the begmmng of 1930, their progress 
being followed to the end of 1932, at w hich 
bme 49 were hving and 51 dead Of those 
hvnng, 5 had bilateral cavntabon, 22 on the 
nght and 22 on the left All but eight had 
bilateral disease The basis of treatment 
was bed-rest and the usual hygiemc-dietebc 
regimen, supplemented m suitable cases by 
collapse therapj, m 21 mstances arbfiam 
pneumothorax In only one third of the 
latter was collapse effecbve, and another 
one-third underw ent other forms of collapse, 
usually phremc evulsion, of whom 4 became 
arrested or improved, compared with 3 of 7 
who had no subsequent procedures tned 
A group of 28 regarded as unsuitable for 
collapse had general rest treatment, in some 
instances supplemented by sanociysin or 
colloidal calcium Of these, 13 achieved 
arrest This term was apphed to those able 
to lead a reasonably normal hfe and either 
sputum free or sputum-negabve Complete 
obhterabon of the cavuty was not neces- 
sarily required Of pabents who had died, 

9 had bilateral excavabon, 25 nght and 17 
left. Artificial pneumothorax was at- 
tempted m 11, and was not effecbve m any 
case Summary of results J Artificial 
pneumothorax was applied m 24 cases 
(operabve failures not included), of which 9 
obtamed arrest and 10 died 2 Thoraco 
plasty was apphed in 9 cases, of which 3 
obtamed arrest and 2 died 3 Rest treat- 
ment alone was apphed in 67 cases, of 
winch 13 obtamed arrest and 39 died It 
does not appear that pneumothorax was 
more effeebv e in the first stage cavabes than 
m the more advanced ones However, the 
sum total of cases obtammg arrest was much 
higher for first stage cavities (nearly 50 per 
cent) and lowest for third stage Qess than 20 
per cent) No fatal haemorrhages occurred 
with first-stage cavibes, and 8 of 10 such 
were those in the third stage Conclusions 
1 The prognosis in cavaty cases is closely 
related to the type of lesion 2 When 
cavaty is in the lower lobe the outlook is 
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•cnou*; unless it can he cfi’cctii cK dealt wiUi 
ba collapse j \rtirieial pneumothorax 
has l«n uncrpectcdh diaappomtinp, 
due mainlv to p'cural adhc'soT; prcaentinp 
creertiat co’npae 'Ihc result nould 
pt>\ahl\ be improved b\ earlier appli 
cation } I’h’enicec'o'n^v is of limited 
value in cases of excavation and in none of 
these was alone sufTieicnt to obliterate 
tavi’ies 5 In carefullv selected tliirtl- 
stape cases thomcoplastj is more lil cK to 
produce benefit than anj of the other col 
lapse proecdures 6 \n tinrollap'ed cavit> 
IS a potential source of *cvcrc haemoptvsis. 
and iO per cent of deaths in this senes were 
due to sjch cau'C' — Cc~t'/iai ti Pulr-pt ar\ 
Tu'^iZ.ht s ■! Jlr~ r’ cf Ort IIu>-drfti 
CairJ, P 7 Krffj Ttrcrdt, Decff^ter, 
(d P) 

Distribution and Propnosls of Pul- 
monivrj Lesions — llie lung field nnj be 
divaded into six regions Areas I, 2 and 3, 
respectivclv, about equallv divide the upper 
third of the lung, and are numbered from 
the trediaslinum to the chest vrall \rca 4, 
bavinc an almost honaontnl upper border 
and dippinp in a sabent to the diaphrapm in 
the midthomac line, compnscs toe middle 
third of the pulmonarj cone Area S is a 
card ophremc tnannle, the lateral border 
of which extends from tlic hilum to the 
midd’c of the dianlirasm Area 0 is the 
costophrenic tnanglc left b> area 1 Areas 
1, 2 and 3 arc tvpical sites of ongin for adult 
IVTic, while area 4 is the site for the child 
hcMod t)-pe tuberculosis Severe lesions in 
area 4 arc based on the poslcnor, and slighter 
ones on the antenor chest wall Chronic 
nontubcrculous broncliopncumonia at all 
ages almost invanablj onginatcs and has 
Its maximum seventy in the cardiophrcmc 
angle, whence dunng exacerbations it 
spreads along the diaphragmatic contour 
Such lesions arc assoaalcd with pcrsistcntl> 
negative sputum and, in children, w ilh tuber- 
culin reactions consistcnllj negative for 
>cars In 51 cases sputum positive lesions 
of both childhood and adult types, that 
have become sputum negative with little or 
no treatment, have been observed in syn 
chroiuzcd stereoscopic roentgenograms and 
in closely spaced multianguYar vaews (the 
angle varjang from S to 60 degrees depending 
on the silhouette) Two patients in the 
senes were under 10, and 9 were over 45 
years of age Tlic tuberculous lesion was 
classified as mimmal in 13, as moderate in 
24, and as far advanced in 14 cases, wlide 
the cardiophrcmc lesions were severe in 31, 
marked m 15 and slight in 3 cases These 
51 cases were compared with cases of uncom- 
pheated nontubcrculous pulmonary lesions 


and uncomplicated tuberculosis It was 
found lint tuberculous lesions (in areas 1, 2, 
3 or 1), which were assoented with active 
and persistent lesions in area 5, retrogressed 
npi(il>, with contraction of cavities and 
disappearance of tubercle bacilli from the 
sputum With complete arrest of tlic 
tuberculous lesions, the lesion in area 5 may 
fluctuate for V cars, with pcrsistcntl> negative 
sputum On Uic other iiand, in many clinic 
cases rchp'e of tuberculosis has followed 
healing of a lesion in area 5, dunng the acute 
stage of which the apical or childhood Ij^ic 
lesion had retrogressed Lesions Uiat, 
according to tlic accepted classification, are 
far advanced because tlic greater part of the 
lung including area 5 is involved have had a 
more favorable course than lesions of lesser 
extent and sev cnt> w hich arc confined to the 
upper two thirds of the lung field or have 
invaded area 5 onlv m terminal stages — 
Tic D.slnh itiar and Prognosis of Piiltronary 
Lesions Associated Tuberculo is and Nor 
tuberculous,! \f MePhedran, Am J M Sc , 
Licreirher, 1935, cxe, 659 — (L 3f J) 

Clinical Estimation of Rcsistanco — 
Close observation and long acquaintance 
with tuberculosis, supplemented by sound 
clinical bad ground and a knowledge of 
paUiologv, can usually justify a fairly accu- 
rate prognosis Among factors to be con- 
siders arc (1) history and mode of onset — 
Cises w ilh fcbnlc onset or follow ing dcbibtat- 
ing disease arc least favorable, plciinsj is 
chicQ> important as regards the fcasibUily 
of pncumolliomx Uicrapj, obliterative aef- 
bcsions being the rule, the poor have an 
advantage over the nch in the degree of 
revolution in their mode of life while under 
treatment, but a disadvantage in the facili- 
ties for continuing this, the family history is 
important chicflj m discovcnng the degree 
and length of possible exposure (2) general 
appearance and personal estimate — intclU- 
gent inspection of the stopped patient is 
most important, for loss of musde tone, myo- 
tonic imtabilily or vvastmg, tendency to 
sweating, color of skin and nail beds, are all 
important indications of the constitutional 
cBccls of the disease, and the state of nuto- 
tion should be noted, while an estimate of 
temperament or personality is higlily im- 
portant and (3) physical and X ray findings 
which should complement each other and 
each be done carefully and completely, for 
to neglect either is futile, the X-ray film 
wall show better tlic early, clinically silent, 
tlun walled cavity and distinguish it from 
the more serious thick walled long standmg 
vomica, and, by indicating the full extent 
of contralateral mvolvcment, it will help 
settle the important question of collapse 
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thenpy Tlic quantitntnc tuberailin test 
IS probiblj of no sirnificant prognostic 
value Scrum floccuhtion tests, such ns the 
Vcmes, nn> be of value, the technique is 
simple, and the error due to personal equa 
tion small Valuable arc the cr>throc>tc 
sedimentation rate, repeated at intervals, 
and blood film caaminations The rapiditv 
of rcd<cll sedimentation is parlicularlv an 
index of tissue disturbance or protein di«in 
tepration Stained blood films ma> be u*e 
ful for classifjanj; the neutrophilic Icucocj tes 
or for determining the percentage ratio of 
Ijmphocj tes, monoevtes and neutrophilcs, 
this information that should be regarded as 
merclj suggestive or supplcnicnlaty Tl’C 
estimation of vital canacitj is a further 
functional test, while the determination of 
IvTio of tubercle bacillus is more of academic 
than practical interest — Ren arts on t> e 
Clinical Cst n alien of Kesistai ce in Pul 
morary Tuberculosis, D P \farais, Brtlisl 
J Tuberc , April, 1936, xxx, 72 — ( I P ) 

X-Rny In Prognosl" of Tuberculosis — 
From a stud> of selected groups of several 
hundred consecutive admissions to Trudeau 
Sanatorium, and following the patients in 
each group for 'omc jears, the following 
conclusions arc drawn Tlic e.xtcnt of pul 
monar> involvement grcatlj influences the 
prognosis in pulmonarj tuberculosis, the 
death rate being in direct proportion to the 
amount of disease The presence of cav ities 
ncarl> doubles the probabilit) of death 
within five jears Cavitj eases showing 
improvement under treatment have 
approximatdj five times as favorable a 
rognosis as those in which the cavities 
ccomc larger during sanatorium residence 
Patients whose comparative roentgen ex- 
aminations are constantl) favorable under 
sanatorium treatment have more than twice 
as good a chance of being w ell at Uic end of a 
fivc-jear period and onlj one fourth as a 
great a chance of being dead ns those who 
have increased X ray shadows Increase 
of infiltration in comparativ c X ray studies 
suggests a prognosis about cquallj unfavor 
able with that indicated bv the presence of 
fever Patients with both fever and in 
creased Xray shadows have sue times as 
unfavorable an outlook as those who arc 
afebrile and who show consistent roent- 
gcnographic improvement Increased com 
parative X ray shadows arc of much graver 
prognostic significance than increased physi 
cal signs (rales) — Use of the X-Ra\s in 
Pulmonary Tuberculosis from Ihe Point of 
Fteie of Prognosis, P B Trudeau, J Am 
M Assn , Pebruary 22, 1936, cm, 592 — 
(G L L) 


Red-Cell ‘icdlmontntlon nnd Blood 
Vlscosltj — The vi»coa’t> of tie who’c 
blood, and not that of the pLa'^-a alon*’, 
determines the «edimcntat on rate o' b'ood 
cells Tills vi'co'itj 11 infl cnccd bv a lar, e 
number of factea \nnnr tl e'c I ii «*tin's 
Wmula expre* e. 'omc of the impa-t-nt 
factors (1 -t 1 2S\’), v 1 c-c % is 

the viico tj of the sti'pc'''ion, A’ tie vii 
CO itj ofthefluidmcilium,nrd I tlcvo'un'e 
ocCTip M b> the part cles in •• I'pen' on It 
results from this that a rrdi ction in t! e 
numlicr of ted cells in the b’oci! will reduce 
vasco itj of the b 1 o<vl, and I cnee inc'tase 
tlic scdirrcntation rate \n ircrca'e in t! c 
volume of the individual co-ju'cles witl o-t 
anj incrc'e in number will aI«o ircreasc 
the vucositj of the blood, and d'-Iaj sedi 
mentation Tie vi'covitj of the pH'ma 
it'clf IS pnmanlj determined bj the p-OiCin 
in solution nnd cspcaallv bj the ratio existing 
lictwccn the difercnt proteins in solution 
An increa'e in ti c relative concentrat on 
of the large molecules such -s the glob 
uhns at the expense of the albummi, will 
reduce the 'iscositj of thcpla*ma due to the 
rclativclj smaller number of globulin mole 
ailes in the plasma in relation to the number 
of the smaller mo'cculcs o^ albumin, crvi'al- 
loids in solution exert little influence on b’ood 
viscositv and hence on the s-'dimentation 
rate — hedin entalicr ftcbiilaire e' r scesttl 
sanguine. If Berroi Re~ t Perc , FeVuerv, 
1936,11, 152 ~{\r B /) 

Vncclnntlon ngalnst Tuberculosis — 
Tlicre IS much cxiicnmental evidence in 
favor of the viewpoint that previous contact 
with tubercle bacilli p-oduccs a certain im 
munitj to tubcrculo-is In guinea pigs, 
appropriate previous injections with avaru 
lent human or bovine tubercle bacilli given 
intracutancoulj, subcutancouslv or intra 
vcnouslj, retard the development of subse- 
quent infection with virulent human or 
bovine tubercle bacilli Avarulcnt human 
strains of tubercle bacilli have never before 
been tested in viable form on man The 
human beings used in Uic test showed no 
clinical cvadencc of tuberculosis or other 
diseases Thev were given inlracutancous 
tests of punfied tubercle protein to determine 
their rclativ e tuberculin reacting pow cr 
The subjects were thus grouped as being rcl 
alivclj tuberculin negative or positive, and 
given nvarulent human or bovine tuberde 
baalh intracutaneouslj \\ hether the bacilli 
were vaablc or not (heat orchcmicallj killed) 
or whether they were avarulcnt human or 
bovanc tubercle baalh, the inlracutancous 
lesions produced wath concentrations ranging 
from 0 001 mgm of baedh in fine suspension 




